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(57) Abstract 

Nuclear factor kappa B (NF-kB) activation inhibitors focusing on a novel transfer molecule; preventives/remedies for autoimmune 
diseases, etc.; and novel methods for identifying or screening the same. A method for identifying or screening NF-kB activation inhibitors 
which involves the step of examining the effect of a test substance of modulating the function of TGF-p activated kinase 1 (TAKl); a method 
for identifying or screening remedies and/or preventives for autoimmune diseases or intractable diseases with inflammalion which involves 
the step of examining the effect of a test substance of modulating the function of TAKl in the NF-kB activation pathway; and novel NF-kB 
activation inhibitors, and remedies/preventives for autoimmune diseases, intractable diseases with inflammation, etc. which are screened or 
identified by the above methods. 
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t: hOTAK 1 c DNA(75 3oOTU;Wg£^#: (variant) 
mt. ^hiZ^ Ztihi:m^'f-:W^<D^r-. t: hTAK 1 ^TAB 1 
li5i (over expression) ^-^ ^ :l t l,Z X lO . N F - k B <DiS^it-^mz Z. t 
atBL/-:.. tfzTAKHi. T AB 1 tmS.im-r ^ t t i, iz. IKK (I/eB^ 
m'k^tm:EimL^<Di^mtizm^-ti>Z.t. $<^tl. ^:h-Hfr§tt 
^^o/j^^McOTAK 1 li. NF-«B?S'l:4'fbtl?a#i-^^i:^l,ffiL;^Jo 

c^'^.o^mTj^'b. TAKl/&^ NF- KB(Dmmtizmi>'>ri-M^mms& 

(N F - « Bfgtt'fk^5&) <754'OS||5:f£ji^^:.-e$) ») , T A K 1 <Dm^i^Mi 

-t^j:i^h. ^^mi^. TAKl {TGF-,?7^^^-X'y K + -f--lf 1 ) O 

mm'r~ii^^^mmW(^mmim'^^^ir^j:mi:^is. nf- « BrStt<t*^J$iJ 
S/c, ^l&^fi. NF-«B?^tt'ft:iiiKUjbnt^TAK10^tli;*ti-*^|^ 

^h\z. i?.^mt. fiiif£:^-Sm; oTSif^Ziifsi^^tLf^iSJf^^NF- Bfg 

^ 1 latl, -7»t7XTAK 1 (mTAK 1 ) S.C>*3?I<7)ti h TAK 1 (hTA 
Kl a, hTAKl bS.O«'hTAKl c) <r>r ^ Jm^m<r>Yc^^7r--tm\ 

^2I2I{±. k: HTAKl S-TAB 1 i: i: t ir%3Sti5t S-ltfcifflfla<^>N F - « 
BrSttffc (y^WvV hT y-ti'i;i3tt'&NF-/eBO^i^^T) «:^i-m^&jtffil<^) 

^312I{±. t:hTAKl*TABl i: t t H^^iiSi ^-tir7^cli)ia«0N F - « 

m4[H±, lE^Mk: hTAKl ^l^;K^-li:/-:miZi5tt^ N F - « EfSI^-fk 
<7)^ftlJ (r;Uv7 hTy-t-f (A) S. 1^ - - T y -t -f (B) (D^^) 

^SSIfi. b HTAKl S-%?|ii5i$-ti-/c/!fflJ!a75"^.t#;^^TAK 1 «r#<j-^&«E 
?tl^li53-<75$&iSyn y-r -f > ^^Oij^^ («Jiai*|T<7?T A K 1 > TAB 1 coffiH^'^ 



(57)^*^ 



TGF-pr^^-<-7'y V^i--^! (TAKl) (Dmm\zit't^^m^9l 
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m m m 

5 im^m 

^^ma. NF-«B (Nuclear Factor kappa B) mmmmm. iJiU^i 

10 irm«t#r 

<^^t^5T•<7)^:i:pt5{Ci5v>Tag'5:^SilJ^:S:/^ LTv^-So NF-«Bt±, 
f£^o$E¥5rmi4<b1-^o NF- a: Bifg-^SE^iJii. fi^i^x:^y') >mn^<r>^. 

N F - B (±. g ^■^^m^'^^mLm^.(omwmi& iitp^riso, nf- 

mi4<k?|ltlJI^Og?^W^75iJjii6f>nTV^^ (Koppfb, Science, ^265^, ^956 
30 1994^ ; Baeuerleio, Advances in Immunology ^65^> lllll~137M, 

1997^ ; 7-291859-^; Iklf^W^W- 9-227561 "f") o 

35 ai-t-*;^ffi75'-felcfflv»ibixTv^-5,o 
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F- K B<^fStt'fbi??^ *-XAt±, ^OTi^OfSiiS^ (TRAP 2 (TNF-a 
receptor associated factor 2) « M A P K K K (mitogen-activated protein 
kinase kinase kinase) CD— O'CJfeS N IK (N F — « B —inducing kinase) ^ 

I « B+:^— If (I KK) . J.\^^^>^^^mm. 2 6 S 7°nx:*- V-A^t') 
10 TS^IWl^^fL-S^t'^ ii'^L-roft^BJ^ttoo*^ f(>(D<75 (Nikolaiib, Nature, m 
385%. ^540~544M ; Maniatis, Science, ^278^> ^818~819K, 1997 
^ ; Baeuerle'o, Advances in Immunology ^65%. I|111~137M> 1997^) > 

^XfzXi; V-:^y-!^-)jmi!)*m.ttlX\^^fCo 
15 — :^r, T G F — /9 T^'-f-'^— T- y K^-f — -tf 1 (Transforming growth fector- 
/? -activated kinase 1 ; TTAKlJ t {±. lii?Lii«^<^MA P K K K 

CO— LTl.ffi$^x/i<) COTE'S) (Yamaguchifj. Science, ^270^, ^2008 

~2oim, i995¥ ; <wm^ 9-163990) o takii±, tgf-/? 

(transforming growth factor- /?) m:c.TtlJtfl$n-&PAI-l-7'n^-3'?r 

if,:, TAKlti, TAKim^m&m (TAKl binding protein 1 ; TTA 
BIJ i:<)#1--g,) tm^k (fflS^^ffl) i--2>C:iUJ: v 
25 ;UfE3iM8&i::iJV>TMAPKKKt LTtStii-^^<!:*«^ibtlTV>S (Shibuya 
fb. Science, ^272^, ^1179~1182M, 1996^) o L^»Li::&*'b, TAKl 
tNF- /c BtSm[:t<7)RCiSlCov^TI±M'b*a'b;MTv»55::6-o7'>:o 

2|s:^^Og6<j(±, |ffH/vfS3t:9-^-tw^.^.^^jTf-:NF- « Bfett<l:miM<0[W| 

^ibU, ^|B:^fSlcJ:oT!#<c>iX'6ilf*l'5:NF-KBf§1±<i:fflll!HJli^ Jsir/g 

(rZ ^ ^ O 

35 
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ffl) ^TjiLfzm ; 

^6iii±, t h TAK 1 't^mm^^^^fzmm-hmzT AK 1 ^-^tsft^ 
m^m'd-<D^±~-ifT y-t-fcDKsm (tak i ci^iev ^s^-fbTAB i 

•}tM^id X i/mMi^mm(oft^yu vt- < >r<Dm^ (»i*i-c(7)tak 1 1 

msma. H hTAK 1 «rl&:itS5S$-iJ:;^cjifflfla5&-(b^#;t I KKi^t^ft^it 
l^li^OI KK^:?— tfT-y-t^'(^jfe* (TAK 1 lei ^, I K Klg-g-^ttOfStt 
10 ft) ^^L;t:IlI : 

1^91111, NF- /c BtSt4fbe^tC±Jlt-5.TAK 1 (Tj^lStg ^ ^ L t^j^^EI 
(H*, TRAF2{iTNF - aU-tT"^ - • TV->Ji:.-T--y K- •7r?'^-24-> 
IKKIil «B4=•:^-■t'^, NIK(±NF-/cB'f>T'jL-->>r-^:h--tf?r, 
NEMOI±NF-/cB-x.-y-tr>>-A';l' • ^r^l^- f -i . I KAP(i I KKn 
15 ^T'U-y • 7VvJC--r-;' K • ynx'T >?r, -g-n-m^^-T) Tib's),, 

TAKKDc DNAse?iji3j:?>'r 5 v ®?Be?ij{±-rr tifR# ^ nr v^l, 

(Genbank/EMBL f-'— ^ — X Accession No. D76446 ; Yamaguchi h . 
Science, ^270^. ^2008~2011M, 1995^) o tfz. f^fE@e^iJ^Ogd?iJ#-f- 
25 3 . 4 S.C^*5 lwl±, %BJ#ib75«ilffci;EtB L/Jt h<^TAK 1 c DNA03 0(^ 
TUJU^M^*: (variant) OD N ASe^JS.t;^-?-n<b U=r - K ? tL-S T A K 1 <75T 5 

Meoiff}, ^?g^'b75^?4gnmiiiL/jinmuJ:tt(f, TAKlli, NF-ze 

30 T A K 1 (i, mrt-C-TAB 1 (TAKH^-^gagl) iltgHf^ffl (IS-g-) 
l-^^tCtoTiSlt^k^n, •ynf-^y^i--^m^ (MAFKKKrS'tt) ^ 
Cc^ffiUf^fflHJ: f) Seu ^'fbt TAB 1 cO'j >®?<b^* 
i:*o tfz. TAKll±IKK«^<*:i:()miWi;ffi5f'^fflt-'2.o ^Stt'^b$n/c 
TAKKi, I KKlS'g-f*:«:?S14'fbLT, N F - « Bfett'fbilSKlCiJlt^&fSji^S- 
as i^t LT<7)1gitgS:|6JlL, NF- /c BfStt'fb«rifSi--&^:#x.'bn'5.o 
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NF - Bmmmmi,zisif AK I (Dm^<^^^mi:m 9 mzmL/zo 
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(1) TAK 1 i:TAB 1 i:<^+BEi^ffl (IS-^) , 

(2) TAK 1 OT'nx-l' >^•:^-^f^t14, 

(3) WrtOTAK 1 Hi* I KKlI^^^Oi^'&'fL 

5 (4 ) mi*I<7>TAK UCi t9ijl#$n-5.NF- /c BfStt'fL 

mx.i£. TAK 1 i:TAB 1 t<Dm'^i:Ummmir^:^m. *^«EftP^-^fe (co- 
10 immunoprecipitation) -^K X ^ ^tiOr ab-SV^ti, 7 -^-^^ -y K v 

X-f-i. (two-hybrid system) {^m^f^^5,283,n3^. ±J <t I/Proc.Natl.Acad. 
Sci. USA, ^88^, ^9578~9582M, 1991^^) V»-5, C i: 

TAK 1 <hTAB 1 i: 0^g^^1^ffi1-^|^lC{±, TAK 1 S.J>'TAB 1 t LT 

•^:*->-S- b7>:^7jL7--lf, 6XHi s> 7'n-r^>A. /9-«"9^'h-> 

-vju h-X-zNM >f''< >^^7'n-f y i^tfiJ^. X p r e s s 
m.m.. HAiAlW.. My cM^J: t'<DU^7ii 'J ^-f^Vfj: t') «r#SD LfzM^i'^ 
20 >'^•^'g*fflv^T^> iV'o 

TAK 1 1 TAB 1 i:oi^'g-$-ii:^i^aii--&^>^{±, mx.i£. Ri^j:t-vmm 

LTtrTAKl (tL<(±TABl) ^ffiv^ TABl (^L<iiTAKl) 

n lift cxmM^j:^ ^mm^m]} Ltzm^^y^^^i^nt <r>t^^ ^ , ^'^mn<o^ 

25 *$6^?±l^^ (co-immunoprecipitation) •}^\,ZX hWi'^H, Mx.^f. TAKl. 

TAB 1 , iiL<ii^n.e^izmuLfzf^ ^mMt:mmirz>im^^iiif<zm\'^^o 
t-r. T AK iRVT AB 1 ^^mLry^^^mm-hmmmmw.'kmmL. -if 

'S>:Sr^-C*)-5) (^|^S!ifi^^5283173-^s i3 J: C/Proc.Natl.Acad.Sci. USA, S^88 
^9578~9582M, 1991^) o 
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Zt±DNA^#MJt) t TAB 1 T!)^h^j:^m~(Dm^m&n^^- K1--2>jtfgi^, 
5 i!ig$n;t:U'-i<-^-jtiS^^, ^-&t^iilimfflW^fflv^ ^n^^mmnt^^^ 

B 1 <om^i,zH-timm.mn(7)i^mi:^^-t^o ^msn-^^r aki ^tab i 

'5: fc'iife^ffi^ X. ^ ilffl -t ^ 055'^^ * * -C^f IJ -e * -5. o 

4ge@ (Keeganib, Science, ^231#, JS699~704M, 1986#, Maib, CeU, 
^483^. II847~853K, 1987^) , GCN4Se® (Hopef>, CelK ^46^, 
1^885 ~894M> 1986^) . ADRlSS® (Thukral^> Molecular and 
Cellular Biology, ^9^, 5l2360-2369Ms 1989^) ^j: t'-^^mfhtl^o 

i: LTG A L 4 ^fflv^-S^-^. fS^Be^'J^ LT{±, UASg (-^"v h-T^-ftltit 
{S^-<^±.ijitl^fi&'ISt'fbcH5'fi : upstream activation site of galactose genes) 

$ n -5 G A L 4 #m eti ^: D N A se^y t ffl V > * C: t A* § * o 

25 ^^--IfitfEi^ (1 a C Z) , ^<i^-TVr h9>X:}?y>S5fcC^^'D^A7i-3 

-^WT-b-^^l- h 7 Vi7-4fitfS^ (CAT) . '-^3';VS5R<7?;i.->7 
-tfitfSi^ (Luc) ^.h-, ^^-C^-orSn.<Dje,&m\i^^mMj^J:mmff)ikiSi^^j: 
i:' * it U ffl V > -5 ^ <h i -5. o 

(2 ) TAK 1 <7)-7'Dxi' >^:h--b*f&ttlC:N-1-'5><'^ffl0^5e 

30 m^it. mwm^n^^Mm^. tak iri/tab n^t^m^i. ri>\ 

ATP (£^mi>Zi;&}:,XRI^j:i^-cmmLtzi><D) ir^trmWLimML. ^skmfs. 

TAK 1 zitTTAB i(±, mBi-m.t^^iimKX'om^^j:m^mm. mmmj&. 

35 S&ifflfla&?/iiS?Lifti|*»^fflJia^:i:*) -Cl&^$-tt/::<>(^i:irSrfflv^^Ci:*«t?^*„ 
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mm2 2T IJWO :fy'X^LfzTAKHi. TAB 1 i:i!S^L^v»^^lc<)fJ't4 
m(D'y'Xi-)\ymm^^tLXi'^mi-^Z.ti)mhtlX^^^:h (Yamaguchi<b, Rl/ 
Shibuya"^) <DX\ T A K 1 i: T A B 1 (^M^^S-fflv^^-ft^P N5tC«)6«^^ 
5 LTAB 1 #^^K#6<jUrf&'l4=^^i-?S«^MTAK 1 ^fflv^T^ .tv^o 

mnm&ntLxii. taki^*, tabi> i>L<u^tih<DU^^-f^ 

Z<Dm. yy^) :^'y j(:ffj:.)V<DXMEK2 (SEKl) (Shibuyaib, Science> 
10 ^272^, ^1179--1182M, 1996^) > fcMvlKKS (Derijardib, Science. 
^267^, ll682~685H', 1995^) > thMKK6 (MAPKK6) 

(Raingeaudio. Molecular and Cellular Biology, ^16^, lll247~1255H, 
1996^ ; Moriguchifj, Journal of Biological Chemistry, 11271^, II13675-- 
13679M> 1996¥) '* <!:'OMA P K K (mitogen activated protein kinase 
15 kinase) ^-f-ixibOSB^S-^^^ KS-^gi: Ltfflv^-S i t "C^ <5.o t LT 
MAP KKS:fflv^«Jir-g-lC{±, MA P KKOfgtt'fb (MAPK (mitogen- 
activated protein kinase) Hi^fl" V > mtl^^<Dm±) t L T T A K 1 

<7) -/n X >f > ^ - 4f f§ttS:MSEl"'5 - T # * o 

(3) MI*I<^TAK 1 \ZX^I KK^X^mm'ltl.zn-t;bim(D^1^ 
20 TAKl ( i f)MH{±f|&ttMC0TAK 1) *^Jl±i5* (over 

expression) ^'ttfzmm'kUmmm^t LTfflv^^o J; ^ L 
T(±. TAK 1 Jll/TAB 1 ^*lC%^ii?^L/c;fflfla7&*^tfibtl, TAK1S.O' 

TAB 1 (D^mm^i^ t'-^mM^j:m^mm^izmx-t^ztizx f)#<bn^o 

sav^Ji, N5ic3S**^^LTAB U^^^?a<JlCtSttS-^i-f§ttfE^g!TAKl SrlS 

25 mi^^-itfzmf^i:m\''xiiX\^^o 

^k<Dmm-h. iKKU^i$.i^ism^^^mn:mj:tizx^Mi^L. :ztii:m 
v^T I KK^-f--ffs:tD«'^fv\ iKK^^i^<DmmtiWi^Lx. ^^mn<r> 

30 (4) mfi^\^(DTAKii<zxiomm^ti^NF- KBm^itizni-^i'?m<7)m. 

m^i^. mm (3) mm&TAKi(D^mi^mjf&^:u.^m^&tL 

■rfflv^ :itL«rM®i!KjKO#^5£TXH#NflF:«THi&«1-*o NF - « BfStt^kS• 
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fzmj^&^j: t') t lt«t1- ^t'y iri-)ViiiM^=f- i: L Tift < T A K 1 (omiSLtmm 

^ o 

^le (1) ~ (4) <7>:^fetci5v>-C> i*®^tCfflv^^,«Bliai: LTli, bhirir(7> 

JurkatiSBfla, h TH P - 1 jfflJia, -y-^UC O S - 7i»ffiBa> f-^-f--X/N^;^^ 
10 -CHOIfflfla^^ifTS^W'btL, r<7)d*,, lihHeLafflia. t hJurkatiBJIia. 

t h T H P - 1 «^ t'WS Lv>o 
fltrlB ( 1 ) ~ (4) <7):^-teHi3V^T. TAK K TAB 1 , t L< \t^^h<D 

15 TAK 1 oee^jtii^a, itffB<^af9-c*)f), tab i DNAseyijisiyfr 

5 y WiW.n * /^*R# $ tT-T -5, (Genbank/EMBL Accession 
No. U49928 ; Shibuyaib, Science. Ill272^> ^1179~1182H. 1996^) o T 

y'^. ^)V^-y \'-^£t^mm\M^^^<r)ii(7:i-h^mfhix^o 

TAKK TAB 1 ^t'Oc DNA*-&VM±itfS?-(±. BtfeOT 5 ^ iiSe?!)^ 
<^PCR (Polymerase Chain Reaction) ^£^RT-PCRri, ab*VM±DNA 

4 0 LTRyn^-^'-, Jcn >r- v 3>l a^n-t-^-^r 

30 --T'!; ^'-^ 7^'->-T'>^;U:^^i^ S V 4 0^-^:? ^' -^fc 

ttrlB (1) ~ (4) Oj:^^:^^^:^rfelci IJ. TAK10<at6U*^f SPl^f^ 

35 •/6145^moBiE*q<^m^-=ET';l' (in vitroXtiin vivo) H±iV^-r?&55S3ta>VX<±^ 
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N F - « B fSti'fkli > Wt^<0 Y)Vi^y Vr y-t^m (Sakurai h . Journal of 
Neurochemistry ^59^, ^2067~2075H> 1992^ ; Sakurai "b^ Biochimica 
Biophysica Acta^ ^1316%. ^132~138M> 1996^) > ^i^- - T -b 'f 
5 (Tanaka'b> Journal of Veterinary Medical Science ^ SS59^> l|575~579K, 
1997^ ;EP-652290-A; mmW- 7-2918 59-^; ^mW- 9-22 
7 5 6 1-f-) ^ri^tli f)p-<-2)C: t7i«-C§-5)o 

g E.^^m^x\t^&m^^mir^m.x^'&m^.<r>wL^<r>mm'^r)\^ (in vitrox 

f±in vivo) t LTli> t b Tiifflfla*|c (JurkatifflUa) S-fflv^* P H AifH I L - 2 
10 Mlfe^^T'^l/ (Wacholtzio> Celllmmunology. ^135^. I|285~298K> 1991 
^) , H h-7^'n7T-v^fflBaRAW2 6 4. 7 ^fflv^-S L P S + I F N - y 
i NO s ^^^T-';!^ (Xie-b, Science, ^256^, ^225~228H, 1992^) 
Tklf^ hH e L aM^fflv^;?,TNF-ai§^I L - 6 ^^^t'^I-^: t'Oin vitro 
7 7 YT V a./<y Y^^^^T-')^ (Connor lbs European Journal of 
15 Pharmacology, ^273#, ^15~24M, 1995^) , V =- Yu^y 7.)Vii^ 
>WiW^'k.Wiiik.^-7*)\^ (Kiss<b, European Journal of Pharmacology, $1336^, 
^219~224K. 1997^^) 'R.Tf'^ y Ym^^^'^T)^' (Sakurai ^b, Biochimica 
Biophysica Acta, ^1316^, I|132~138K^ 1996^) Jfe i:*CDin vivo^f^U^t 

X3 — =.>^ (Molecular Cloning) J (Sambrook, J., Fritsch, E.F. JtiyManiatis, 
T. Cold Spring Harbor Laboratory Press J: 19 1989^ tmflj) UfBii<0:^fe 



HifefiJl b hTAK 1 5.I/TAB 1 coc DNA^fil 
30 (1) H h TAK 1 Oc DNA^fil 

hi^^ltv^-fiSSJlsm^H e L a (A TOG CCL2) (A) R 

NA«-flSlitf,:o L, >; =<'d v-«:fflv^T-2|s:0c DN 

A^fSIKL/Zo 

mf£-C^#(b*T.3t-2^$Ic DNA«-ilSt L, PGR (polymerase chain 
35 reaction) mzX^), t: h T A K 1 <^ c D N A»f>TrS-|X#L/>:o PGRUfflv^* 
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y^^v-li, v^^XTAK 1 DNASeyiJ (Genbank/EMBL r-^^-T. 
Accession No. D76446 ; YamaguchiiQs Science, 1^270^, I|2008~2011M> 
1995#) ^##HLTlgftL. DNA-^j^^i-e^^L/^o -bVX^^^v-aiL 
Tfi, *IJPI^^«Jif<75^jJ6(^eiliicSI5f4^#tree^iJ (1 OJ^^) JlJ^-T-izXTAK 
5 1 c DNAO!fflif?rjf1$&=' K><h'?-coT»lt<7)|e^ij (2 0j^afe) 3 0-7-<73 

^^•/vi'-r- (miBBe?!iS<^)Be?iJ#-i- 1 ) T>-?^-fe>;^-7'9'rv-i 

LTi±, mmjsmmm<r>tzib(Dm.m^^^%hmn (i gj^ii) xc^^v-^/xta 

O-g-fifeT-^-f V- (miBiByiJ*<DSeyiJ#-^2) «rfflv>7t„ 

10 frlBPCR-C^^tv/cigtf (^1 . 7 k bOc DNAIBf>T-O^I-^!t#) ^T'n- 
ri:L, t: hJ!f c DNA^^T-'y';- (ClontechttSli) ?ry^ V > ^-f^S. ^ 
iitCi^K 2tt<20li h TAK 1 <^i^3-T''f >i5^^SJ^^#tj>c DNA (hTAK 
1 a - c DNAS.f>*h TAK 1 b - c DNA) =^IXt#L/Co 
i/j, irieiilWIillcLTpiSlL/cHe L aOmRNA^ri^Mi: RT-PC 

15 R (Reverse transcript - polymerase chain reaction) I?, SUi^x h 

TAK 1 0:^3-7' -f v^^-MJ^^r-^tfc DNA ( h T A K 1 c - c DN A) 

t#<bn/>:3tt<0c DNAlCov^T. iJ^-f vffitc J: f) , -?-<^DN ASfi^J* 

?fe5et;^Jo #c DNA ( h T A K 1 a - c D N A, h T A K 1 b - c DN ASCI' 
20 hTAKlc-cDNA) ICOV^T, 3 -r' -f > ^^-glj^^-^trlSl^OD N A 
Se^JiS-tC^'-etti^Hn- K^tt^t: hTAK 1 (hTAKla. hTAKlb;5. 

z/hTAKi c) (DT ^ ^mmn^. mtw.ym(Dmm^3. mvm^^. r 

hTAKla, hTAKl bS-O^hTAKl c <^ c D N ASE^iJii. -r-t/^^TA 
25 K 1 Oc DNASB^JtJttfc-T'S^, ^--r-r >^^fIi|ilCi5tt'5ffi|Wl14<i> 
9 1. 7%, 8 7. 6%Rir8 6. 8%T^o;^:o 

hTAK 1 a {i> 5 7 9 y m^&-^^ h ^£ :h o v-^jzltAK 1 t&WLirht 
AT I Jm.(Om.m'b^^hfi. yffi?BB?iJtii3tt^ffifW]tt{±9 9. 3%-C*o;t:o 
hTAKlbii, 6 0 6 T5 h T A K 1 a t JtlS^I"^ t C 

30 >l^5iffliJUxy9'f v>r^MlcJ:oT^i:;^^i:,St>tL^ 2 7T5 7^coJfA;i^^ 
PjK-So S;^:. hTAKlcJi, ^ Q 1 T ^ ym.^Mt-h^J:n . hTAKl at 
Jt«1-*i:, hTAK 1 b i:TOC5|C^»lC2 77 5 /'i»0}fA*«ab•9^ ^'btc-?- 

SHcot: hTAK 1 j3 i t;'"^ ;^ T A K 1 (DT ^ ymMm<Ditmi: . ^im^z 
35 ^L;^:o 
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'SriJ, !|f^3F9 - 1 6 3 9 9 0^<omm^ 5 KfeM^tifc^^ h T«BSa*|cJurka 

tfi*oTAKi{i, hTAKi a<DT ^ ymnmtitw^-ri>t. \Ti/m<Dm: 

m 7 2#S(^A r g-*H i s) /i«l.fbn. T l^^U^^-fli^t #x. "b^-So 

(2) h TAB 1 DNA-^SS 
5 mm U) tmmi^LXUel a^^hmSiLfz^^') (A) RNA^^Mi:L. 
RT-PCRICJ: 19 b hTAB l<^c DNA«:t#fco y^-f-^-ti, IR^^tiT 

hTABlOcDN ABE^IJ (Genbank/EMBL f*- ^' Accession 
No. U49928 : Shibuyafj. Science> ^272^. ^1179-1182^, 1996^) 

10 ^©Wf<7)f^i6c^^.isfea5ffi^'^tfee^j (i o«i^) rvtab i c DNAcoiBf?r»g 

ilf07t:i^>OEMf5^#tf@e^J (1 0:^^) RVT AB 1 c D N AcO|^jli=? K> 

15 ?im<7)seyij#-^ 7 ) ^fflv^/co 

It'bnTt c DNAI0f>Tri::ov>TDNAB2^J«'*S£L, SEfelOt hTAB 1 
n - y' ^ > ^^|ij*$^-^^-ev> ^ c: i: S:«t^ L ;t o 

^^-^2 TAK 1 <0|&Jl^ii5t$-^fcmni3lt^NF- « Bm^itO^Oi 
20 (1) h TAK l<7)^51?rti5SSi-ii-/cM<7)|Kf# 

BflfB^M^^a 1 CO (1) tci5V^TW#L/-: sa^ii h TAK 1 c DNA=^fflv\ 
-?-<7)r;--rW >^^^J|&^#tfg|555-if>T- (hTAKl a - c D N A <7>EcoRI-NheIif 

hTAKl b - c DNAOEcoRI-NheIK!f>T-S.t^h TAK 1 c-cDNAO 
EcoRI-XbalifJt ) <7>^^ ^ . ^aflS^S^ffl^ KpcDNAS. 
25 1 ( + ) (InvitrogenttSi) <DEcdRl-XheI^mUm^m.ii^A.-C. TAKl^lSffl 

t/j, mrf£^i&f?!ll O (2) UT^f#L/ct; STAB 1 c DNA^fflv\ -E-o 
n-T'-f ^m^^-^M^S-ifM- (ffindIII-EcoRI»f>t) ^^Sffl^^'^'-T' 
9X5KpcDNA3.1 ( + ) OHindII^EcoRI^|!^(fSIS^2^::ffl3i^■e, TABl 

30 h'ii'^wkLtzc 

mi£TAKl|&^fflamx.y9:^5 K-^, TAB 1 ^mfflm^Ay^x 5 K^: 
tL<f±#®T% He L a«HI!aiCh7>X7i^'v3> (— ifil^h^v:^ 
7 Jt ^' -> 3 > : transient transfection) LfCo «1 <^^. h 9 >^ 7 x v a > l±, 
h^VX^jc^'i/g >'ffl*'^:t->14»J;KV-A (ffiS^S : LipofiectAMINE. Life 
35 TechnologiesttS{) ?:fflV>Tff^7to 
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LTTAK ll&31ti5jS«Iflat L < liTAK 1 -TAB I ^^mm^mUi: 

(Gibcottiil) «1=tCT^f o^^Co 
5 ( 2 ) y V 7 h T y-b 

hJ]^ (1) Titian f^T AK ii§^ti5tjSflfla^ J; y^TAK 1 -TAB 

itSi^JIg^^v^ (Sakuraiib. Journal of Neurochemistry ^59^, 11206 

7~-2075M. 1992^ ; Sakurai'b, Biochim. Biophys. Acta. ^1316^, l|132~ 
1996^) mm.<Ol3m\iZmCX. &.T(Dln\ZY)V'yy Vr -y't^-^^^^ 

:L(DmmW. (5;ig) US^Lfc^tffifflT'n-rii^^g^iitM (20mM 
HEPES (pH7.9) . 0.3mM EDTA, 0.2mM EGTA, 80mM NaCl, 10% i^* U -t D - 
2/7g/ml poly[dI-dC]) ^rfit^SO^Ki^'a-SiS^-tir^'cm, ;S:jSje[tCO(,^T 

97 -f -tiTyn-7*i:|S'&^L7l:NF-«B*tfea3L;to i/^, n > h n 
-;ui: LT{±, fllJ56fi<JHl&?|LTV^4^^H^-C**0 c t - 1 (Octamer-l) 
(Verrijzer'b. Genes and Development, SI 4^, ^1964-1974H, 1990^) * 

20 ^t±lffl7'n--/«±. ■^^p-e«fiL;t:-:*:iiI<7)-^fiKDNA*fflv^^Co NF-«Blt 
ffiffl -/n - roSe^^J i:tTti, HIVCOLTR (Long Terminal Repeat) IC# 
^-r*NF- /c B^'^Sfi5nji:|l)^ofc(^S.ffiv^/io iTt, Oc t - mtbfflT'o 
-•/<7)geyiJi: LT{±> 3 >-t>^fxSe?!lAGCTAAAT«r-^tf:t 'J rfjt iJ' K 

XNF- KBfSmt^m^tii^^. mzmitZTjiLtzm*). thTAKl (hTA 
Kla, h TAK 1 bXJihTAK 1 c) ^ T A B 1 h i: ic^?|ii5i$-tir7t^§ 
-a-lCJi, NF-« BOl^--0^fi^;651,t>^x. NF - KB<Dm'&it-^mif>htlfZo 
^cOi ^ ifc^mji, thTAKlttr, hTAKla, hTAKlbS.I/hT 
30 AKl cCO^^-rmm^^fzm'^l'Ziimt^htifztK #tChTAKl btCjSV^X, 

N F - « B ff^is^^tammx^ o tzo 

li hTAK 1 0*S:|&iaig^$-frf^fflJjatCi5V^T{i, NF-«BOiS14 
iti)*U^h*\,ti:iti^otZc ttz. ::i>Vu-)\,W^%tLxm.mLtzOc t-WU 
TAK 1 aOf/XtiTAB 1 OHHieSSHtif^^r^lt-f, 'll'^Wl-lim**!.'^ 
35 i^fZo 
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Z<DXnlZ, t: bTAK l<?5f^fflO±i5SlC#oT, N F - « B (^fSttlbA'll^ 
^nfz:it:f)^h. TAKlli. N F - « B OTgtt'fblcM'2> SrcT) v r-f MS^iiS 

(3) W--K-^-7 -y-b-f Oi^'y y x. y --{fT y-t ^ ) 
5 BB't' f5(7):st^ (Tanakaio, Journal of Veterinary Medical Science^ ^59^, 
l^575~579M, 1997^) ie«cC7):^&t;m i:> J^:JlTOi^ HLTU;K-;J'-T->-t 

t -r , N F - « B iliS'^SeyiJ (GGGGACTTTCC) S: 4 -fiM L Tt: :t V ^' U 

tf-h't * ^i^ 7 i 9 - -tfitfs^ (Luc) <^±at^;M*ii^^?, u /-K- - 

10 7*v7.5 K (p(kB)4-Luc) ^ft$iL;to 

'AU, W (1) |Bmo:^^inmi:. TAKl%ilffl*mx.7°v^5 K^:. -^J- 
lllCJj.tTTAB l%?lfflmmx.-7°yX5 Kt^t^H. He L a«H h 

-> 3 > (—i^'tt K9>X7i^'>'a> ; transient transfection) LTZo tfi-. 

h7>x7ii5'v3 >ui?^Lri±. Btrfa-ct#f>n/cU'sK-:5'-7'7;^ 5 k (p(kB) 

15 4-Luc) «r*twfflv^/^o 

AB l^^lffliamx-yv;^? K) S:#tph7>;^7i^'^> hi:ntZo nhfifz 

20 -tfT y-t-i \£yiJ'J-y iM^a^ . m# > ^^±m) Ik Xfit^^itm^ 

^m. (^p°D^ : MicroLumant LB96P, h -^i^ Kv-V^N'^^^^ttSt) 

ll3EiH^L/cji«9 , bbTAKl (hTAKla, hTAKlb 
XfihTAKlc) (0^^^mm^k^^tzmm.^z^^^X\,U i^-<D^i:^tt 
25 ifflflai:Jt«!LT;Uv7x9— tffSttOigin (^Jito**, NF-/C BOfS1±^b) t± 

^ii:^i:*^.^^)^^^^:7&^of^o L:6-L, li h T AK 1 «:T AB 1 i: 1 1(> Ic^HtiSt 

^^:±i*D (1-^:b*,. N F - B ^mibhtitZo 

30 'yy ^y-'ifT y-b^m HioT^j. I: h T A K 1 c^jf^^^cTjiiS^tlfi^c. N 
F- BOr§14'fb;{»^|g^?n, TAK 1 ib^mm^^t LT±S>S:1»§ «: LTV^S 

-T -y-b-romi^J: <9, ^Sfel«l«feOT A K 1 Cit-fSf^ffl 2: N F - BfettlktC 
35 mr^i'^mt:m9^\,zm^ir^zt7b^x^i>t^x.hti:ho 
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mmms y-y^^r^) y vy^.T^j^^mmLtzTkYii ^tab i t<r>m^ 

ttSr, tE^H^GAI^ODNAjg-g-^HK (GAL4<7) l;*^tbl47=i=i<7)T5 ^fmm) 
5 ?r3-K1-;6DNA ^-g-tfl&m^ ^J' ^ -pGBT9 (ClontechttSi, ^^two-hybrid 
'y 7.7- J^m^i^ -) <r>-r)V^i;xn~=.ycr%mznX1ri>o ^titcJ:*?, GAL 
4<^DNAi|®^^i*t k hTAKl iiO^/i^i^ > /^if n'^^m-t^tz)if><r>-f'7 7. ^ 
KpGBT9-TAKlSr^#'&o 

iria^ifei^i^ (2) Tft/ct ktab c DNA<^5iiiR^ia«:^«)mL, z.fi 

10 Sr, GAL40^¥fS14'ft:lii|Sc (GAL40 7 6 8 8 8 1 #i cOT 5 /i^JSS) 
3- Ki-^DNAS-'g-tf^Jl^^' ^'-pGAD424 (ClontechM. two- 
hybridv-X-r Afflv^^ c7)-7;u-^^' u-z:. > ^'•glSffiuJf A-r-5)o C:tiUJ:>5s 

GAL4cO|K¥Stt<t:^fj£i:TAB 1 t<Dm^W:&lS.^^m-^tzib<r>'fy 7.^ Kp 
GAD424-TABl^t#'5>o 

15 mtZX-n h f\^^U^m. e KI&H ■f^T.X KpGBTS-TAKIS. y^pGAD424-TABl 
4r?t±^««B)jai*SFY526 (ClontechttSi) ICigAf 4o ^ffl)iai|*SFY526{±. GA 
LI t lacZOBfi-g-itfE^jJi^fefeflitCjiaiii nrii »9 , GAL4itfE^O^«CjilEMS-# 
LTV^«,^ffl)}a^-C*)* (Bartelfb^ Bio Techniques^ I^IA^. ||920~924Mx 
1993#) o -?-n-PtVO-7'7X 5 KcDiS#^-r-*-T*)>5. h'JT'h^ 

'C^^SttiJ: fJigJlXL. h ->^^— tffSft^mtlt LT, TAKliiTAB 

25 1 (nm^ (M^tffl) 4-mmi-;5o 

«S^t/®0»Jcj:oT. mm^^m\,zp-if^i; V'yir--^m^<r>W.'Pi}mib 
hixfzm^\,z\t^ ^(D^m5n^z\t. TAK 1 i:TAB 1 <r>1^^im.^1r i>V^m 

30 mt&m4 TAK lOMAP KKKrS'tt^75^ttB^. 

hTAKl (X{iN>lc5S (2 2T^ yiJ) 7i^'^^L;t:b KTAKl) J':JL 

(1) -ctffcii hTAK 1 c DN A(Dmmmm^my^\ ^y^-ff-y (6xh i 

35 ^:DNABe?yS-i'tr^<+j.n'>>f;ux^^^i'^'-pAcHLTXJ±pAc GH 
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If'^tLTlrff^SKJ^m^itSLT, ^ ^-^y^ K^WP^n/cli h TAK 1 (X 

^■f, y^f- (Moriguchi) h<0')5^ (Journal of Biological Chemistry, 
271^, ^13675- 13679M, 1996^) t^iHi:, tl hMKK 3 Ugl-t-^SeyiJIffR 

10 (Genbank/EMBL 7'— ^J'^— X Accession No.L36719 ; Derijardib , Science, 
^267^. ^682~685M. 1995^) hMK K 6 tCMi--5>Sej?iJ1t$R 

(Genbank/EMBL 7^-9^-7. Accession No.U39656i3 J: Cf'TjageS? ; 
Raingeaud^j, Molecular and Cellular Biology, 1116^, l|1247~1255H, 
1996^) iii tiZ-:/'y ^-r-imfL. ^infj ^rfflv^^ P C RvitiJ: »} , t Mvl 

15 KK3S.O'k bMKK6(^ik1Ki?^ltS:#tpc DNA, XI±TAK llC J; oT'J 
>®?'fl:$n;&T5 y®e^|gja^^OBe^J^#trc DNASrlft#-t'5o ^nc>c DN 
A*ffl<.^ ^y^-f^ K (6XHisX{±i5^;l'^^:f>-S-h7>;^7i7- 
•tf) «:#J!)Di-*^ci6U^ftLfjii«J^:DNA@e?iJS:^tr:*:l}i®|&?l'^i? 5'- p Q 
E-3 0 (QIAGENttSS) Xt±pGEX-2T (7 r -> T?±M) 

20 ^^^n-^^^gBfiUJfALT. hMKK 3^J17'7;^ ? KS-C/t hMKK 6 
I§317'7X5 K^t#-&o %hiC\.h-f^7.K K^^t±:^SiM (JMl 0 9|*t'<h') 

25 ^E-e^'b^x^t bTAKl (XJ±N*Sig^41^t hTAK 1 ) *'i:>IH^)Si:T 
h T AB I tm.^^t>-txmm (MAPKKK) tLXm^^ l:MVIKK3t 
L< lil; KMKK6 ^^gi: LTfflv^T, l!S®J!fe®<^#«T7.{i#N^«T-e^^ 

^^P i^Wi AT PlOOfxM^-^t^ V ^mmWi (20niM Xris-HCl, pH7.5. 2mM EGTA. 
30 lOmM MgCl^) ^'SO'CtlT^Tdo ^^RSf^, 7°U- h ?r?JfeTt L/^f^ v >-?^ b - v 
3 >:^'y > -iiZX^^P t fzii^Pm^AT P (DMih^'kWi^LX-r ^ t X 

35 WTOidlCLT, ^t— lffS14«r^^<^^MTAK 1 Tttil^^MT A K 
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( 1 ) T AK 1 RVTAB 1 (D^^^i^ -m^t h7>X7i^'v3> 

i^-yy^i Kp F L AG-CMV 2 l±> y 9 y i^i^ii^ff) V^milLfz 

5 hTAK 1 a) <D^^c DNA«-, dFLAG-CMV2 (Koda k ttSli) (D 
EcoRI-Xbal ftlJISP^^illf^Bffil^iia^jiOw t lli 1) , yyy i^mu^ 
tifz&^mTAKl (Flag-TAKl) <D^m^i^ f -intZo 

itz^ M^M^XM^y h (^pn^ : QuickChange site-directed mutagenesis 
kit : Stratagenett$!i) «rfflv\ fflEF 1 a g - TAK 1 -COT A K 1 

ii^< LXyy-yifmu^fifzmmmTAKl (F 1 a g-TAK 1 K6 3W) O 
^m^C^ ■^--^ntzo ccomi-^i? ^'-HJ; O^l^^n-S^MMTAK 1 1±, If 
4.aTAK 1 <D& 3#i^'; v>^S7i^h 'J y h 7 r >J^*lwfi^$nTi3 ») , 
TAK 1 <D^i--^m^^^^X\^^fZo 
15 HlriE<7)7 7-yiJ^#*n$'tL/cl?^MX{±^SaTAKl (Flag-TAKIX 
l±F 1 a g-TAKl K6 3W) <D§^^^i7 9 -i: . ^JIS*)* v^J±T A B 1 l&m 

$7t, 3 > b n-;i/i: LT, T A K 1 ^il^^' ^ -tC;i^x.T^:? ^' 
Tto h 7 > X "7 i V 3 > t±. >; '-i^ -7 i h r 5 (Life Technologiestt 

20 U) ^fflv^r^TV^ TAB 1 O^m^i^ ^-{±fri£IISfe^J2 (1) t|WICi<0«r 

( 2 ) r ;u •> 7 h T >y -t 'T 

frl5 (1) -r^mz. yyyifmw^ntz^mmTkYil (XtiH^^MTAK 
1) 4rTAB 1 <>lCf&;^ti5i$-e7tiiailiaS:fflv\ %mm2 (2) i:ra*lHt 
25 y^uv^ h T-;/-b'r 'Srtfo^^o 

^(Om^. ^Am<r> (A) t3:^L/iiiO, -O^^^igA L/ciifflflat Jtlfi:L 

T, g^^MTAKl (Flag-TAKl) ^TABl t ti,\Z^mM^^^fz 
jfflfla ib* ^ vT , N F - « B (D^Wif-bm^k $ tt. N F - « B m^Um^ hflfZo 
Li)^L. ^:h--tffS'a^^<^mMTAK 1 (Flag-TAK1K63W)0 
30 T KB\ tbii\,z^M^^xii]^¥- K'e,<Dmnmm^'^^ts^i}^':>fzo 

(3) -y^^ OVyy 3^y--\£r 

Htrie ( 1 ) -C^f/J:, ^MMTAK 1 (F 1 a g-TAK 1 K 6 3 W) Ol&S^ 

trfflv^-SF 1 a g-TAKl K6 3W|&?a^iJ'^'-Ol:(i, 0/t«g, 0. 0 3// 
35 l,xg(r>zmmtL. h-^';l'ODNAS75*|Bli: (0. 1 ,i g) H^: 
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tfz. h ^ >;^-7i -> 3 >c7)|^;z{±, MmM2<D (3) -r^^fzi^rH- ^ ~^ 
~ K (NF- « B^§-i-Se^iJ<i:*:5';u;Uv-7i7--fcfitfE^-«-#tf p (kB) 
4 -Luc) S-|HjB#lCSnx.T h 9 >X7i V 3 > L/io 
5 h7>X7ii^'>3 >(D2 4B#Mm. ^^Et'HTNF - a *:i:i|S?-?ftJg2 0 n g 

5B#ffi«m, %mm2<D O) tlHtlULT, fflSaSr^ftlL, ;Uv7iv-4f 

■?-Oig*«r. fg4lll (B) IC^tTt (1114', TAK 1 K 6 3W<^Men, +, 

10 + + (±> #>^F 1 a g-TAKl K6 SW^^l^i^^-cT^v^ljtjnfiO;/ g, 0. 0 
3 ligWO. 1 ^ gS:#^^-ro ) o ^4 121 (B) \,zmLfzm. TNF-« 

mmzs.-oxm^'^Ktz)V'y-7 jLy-^x^^cnmm {i^v - KB<Dm^it) j±> 

15 Z.(r>f^m-h. ^:?---fe-fS1tS:^<gE^MTAK 1 {±. iBliart-C%^$-ii:-5. C 
tUJ:»). NF-/C BOfS14'fbS:^llfiJ1-'&Cia:**to*^o7^>:o 
C<^C<!:{i, frlB (2) (Dt^^tmm. NF-/cBfSttfbeMi;iJV^TTAK 

l>6«±^^i!)^^1-*^?--C*;5,Ci:«:^#lt^i:t t{c> T A K 1 0^-:h--tf 

20 «r5S<a'M-ft*fco-c*-&o 

%mm& Mrtlcistt^TAK 1 i:TAB IcoffiSf^ffl 
Jil.TOJ; d tcLT, TAKl S-TAB 1 1 1 1 ic%31J1i5^ $-ti:;^:iaBJ!S«-fflv>, 
<9jffl]!ai*ItCi3ttSTAK 1 a:TAB K^fflH^^ffl (IS^) S:«^ttJ 

25 L;to 

(1) ^Sa<7? h7>;^-7i^ i/3 > 

ST, ^ife^^S i:TOlcLr, 77 •> ^^M^tiT^cK^^MTAK 1 (Flag 
-TAK 1 ) XJi^^MTAK 1 (F 1 a g-TAK 1 K 6 3W) <Dmi.^^ 9 
L< {±TAB H e L aMtC h 7 7 

30 a. ^' -> 3 > L/Co 

( 2 ) ^fe^eftP^iJ J; D^^a^T-n <y 7^ ^ > 

h9>X7i^'->3 >0 2 4ltMf^, «aiia«ri]i|Xt. lJ4TcOJ:-7lCLTi8Bfla^ 
ft?TS (ceUlysate) *i8«ILfJo "t^r^P^.^ fflSS^x ffllia?§ft?««f«L (25mM 
HEPES(pH7.7), 0.3MNaCl, LSmMMgCU, 0.2mMEDTA, 0.1% Triton X- 
35 100, 20mM —glycerophosphate, O.lmM sodium orthovanadate, O.SmM 
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PMSF, ImMDTT, lO^u g/ml aprotinin. 10/i g/ml leupeptine) ^-fflV^Tv^^ 

5 SV^miK^-i V $ ibtC7°n-r-r >G-fe7 r D-;^ (Pharmacia^ 

®») Srr^SnL. 4"C, 1. SHfKiS-^^iHi^'^L-C, ^iaE^-§-«:4r-/n-r > G 

iSg^iffi {20mM HEPES(pH7.7), 50mM NaCU 2.5mM MgClj. O.lmM EDTA. 
0.05% Triton X-100) -CSlllrJfe^L. C:n*^&«Elt|5^M^t LTJ^TOifef^lZffl 

10 v-^/co 

itriBt'-x (^^^-aii^ii^j?-) *sDs-5j^'j T^v^uT^ Kr^vm^i/icKii'St 

Lt^j^^. P V D F (polyvinylidene difluoride) m^UW-L. ^I^ru -y -r ^ y V 
S-troT. ^fe5Sltl^®^4't;#«1--2>TAB 1 S.O-'TAK 1 L/^o TAK 

1 ay^'TAB 1 ^1skmir^tzisb(r>mf-t LTt±, tltTAK lijtfl^ (M- 1 7) 
15 (Santa Cruz BiotechnologyltiSl) 5.0^^ - T A B 1 trCflt ( N - 1 9 ) (Santa 
Cruz BiotechnologyttSi) ^S-#>V ffl v» 

i> o 

20 ^5lllH:^L;^caf5 , if^MTAK 1 (Flag-TAKl) «r^m±i3i$-fr 
;ti!sfflfla<7)f;t7v->^'*^?SE7tM^'=l=l^> TAB l;i**^LTv^fco *7t> If^M 
lC:*-xT^mMTAK 1 (F 1 a g -T AK 1 K 6 3 W) S-^mtiSi^H^TtiSBIja 

COidlw. TABltiTAKl (B^^MSO*^*!!) 2:*^iSOT$n7tC: 
25 TAKl tTAB U±«BJiai*I-Cffii:^^fflLrv^-5,ii:;5<fc*^*o 

t7L% S^ifeMTAK 1 iTAB 1 {±, ^^m^^fz^^KM^t t SDS-'K 

:^-■tffS'tt^>fi■L'5rV>'^MMTAK 1 <7)J#-&ICI± ^ O i ^ ^j:^$b&<OW>^ii^h 

30 ymt^'^^'tfz:Lt^miiLx^^i>t^x.hixtz^ 

(3) iftet*®<of^ffl<^)^t5e 

friBd) tratHtcLT, TAKl S-TAB 1 *)tC%ilii5i^-^/.:fflfla«r 

mtZ (2) ^TOULT^^ftl^fellJ: I) TAK 1 i:TAB 1 O^SHf^ffl (IS 
35 -a-) *^ttli-^o «tS|!feg<^#^EU<to-C, TAK 1 tTAB 1 <7)*i&^vtl5^*^ 



wo 99/40202 



PCT/JP99/00422 



19 

mmm tak i ui^ie-j >^<k<h tab i u vi^-ft 
5 ;:j.t<7)j; ^ icLT, TAKi tTAB 1 1 ti^K^^m^M^^fzmm^hft^ 

itP^^-^tT^^rTAK 1 icov^T, ^:^-■^T •;' -fe^ L, T A K 1 ic J; iB 
•J yWltitt TAB 1 <^'J >®J'fk«-«tffiL/^o 

(1) fflfla<^h7>';^7i^v3 >Sc^^6iSa:l5$ 

t-r. mmms tmmKLx. yyyirj^m^iifzm^mTAKi (Flag 

10 -TAK 1 ) Xti^^^TAK 1 (F 1 a g-TAKl K6 3W) 

t < fiTAB l^;^^^' ^'-.h i: H e L a MlC b 9 >x •? 

(2) +:l---ifT •^-t'f 

■ttl:t>%. ^^^rmm^^. 3 0;u 1 <r>^-t—^mmW. (20mM HEPES(pH 
7.6). 20mM MgCla, 2mM DTT, 20;/MATP, 20mM /? -glycerophosphate. 
20 mM disodium p-nitrophenylphosphate> O.lmM sodium orthovanadate, 

20 3/.Ci[7-'''P]ATP) HiPx., sot:. 2 0 > ^ V Lfzo BJB^T^k. 

wjbwl^ s d s 7 ^ u jut 5 Kr^wm^i/itiiji^'W t, ?^ic!Kif^oy;ut;ov^ 

^6IlU^L/^ai9, If^MTAK 1 (Flag-TAKl) tT 
AB 1 <^M^*l&^tB5i$-^;t:ffilflao^7 7 '7 ^fm^Wm^-Cit. TAK 1 O 
25 'J ^SJ-ffc (§5 'J >gj<b) ^lU'TAB 1 <^)'; >®^'fb55«E*'bti;to L:6>L, 

^ T A K 1 <?3 * «• i&^isst ? ^ tzmm.<D^m.^nm»-(^ \t. t a k i a u^t a b 

AK 1 Uov^TIi, TAB 1 t^Z^W^^^^fzi^^-T^ii >J ^gg-fttiE*:) "b 

30 T AKli,ii: AB \ t^^-f^^t\,ZX.'om^it^fiX; 

TAK 1 <7)gBi; ym.it'BLlf T AK I UJc-STAB lOV ^S^-fbTS^'iS^ <i: #x. 

m.mm% ^iiartniJit^TAK 1 1 1 KKiKTj^si^tffl 

35 JiiTf^J: 9 iCLT, TAK 1 I KKt i: ti:|&^ii5i$-«ir7t:«li!a*fflvs ^6 
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mmm^^^mfS&l^H^iS^fiT AKl t IKK t(D^S.im il^'t) «r^^mL 

( 1 ) B^(^ hv>;^7a:i?V3> 

t-r. lKKaim/\ch 1 KK/90^c DNA?r. i'-'fy:^^ K 
5 pcDNAS. 1 ( + )HisB (InvitrogenttSi) IC^j^tf ^ i tli: (? I K K 
<7)%ll^i' ^'-?rlX#L/Jo t h I KK « (Genbank/EMBL accession No.AF 
012890; Cell, ^90%. I|373~383M> 1997^) > ^Xlf}^ h IKKfi (Genb 
ank/EMBL accession No.AF029684 ; Science, ^278^, ll866~869M, 1997 

m <7)cDNAt±, y^hm^mmms^w (thp-d omRiJA^^hmmw^p 

10 CR (Reverse transcriptase-polymerase chain reaction) iZX ^M^Lfzi><D 

CtL^, I KK^il^^^'- (I KK ^'-S.J/I K K |9 ^' 

-) UJ; Xp r e s s 'J ^ T"^ KtSM^SD $ tt/c IKK (X press 

- I KKa ifziiXp r e s s - I KKy9) ^^l^^-^^ Z t-d^-^^ 
15 :;^:ic, ||ifii^ffl5i:|WItiiHLT, Vvy^^MJDL/srl^^MTAKl (Flag- 
TAKl) <7)|&^^^'^-t, ^^teXtiTAB lim^^'^'-t t ^{iHe L a 
ifflflSU h V >;^7j:^'->3 >L/>:„ CK^Ii^, |fFfB-C^#;t IKK (X p r e s s - 
I KK a ^ ^cliX p r e s s - I KK^) 051^^^' ^ - *> RI^UriiD (X{±#^ 

20 ( 2 ) ^il^vtl^Jlcr^^rn y X > 

-fVi^^tfoT, I KKS-O^TAK 1 =£:i|ttiiLfCo 
25 IKK{Xpress - I KKaac;^/?) ^tO^TAK 1 Sr«tmi-*/^i6c^*n:<*^ 
t LT{±, fjtX p r e s s fct^^ (M- 2 1 ) (Santa Cruz BiotechnologyttSi) 
Rmfi- T AKl ifLi^ (M- 1 7) (Santa Cruz BiotechnologyttSa) Sr#><rffl 

30 ±SJ±, jA7 9 7i/5&?^?tl^li^<7)j5tXp r e s s fet^lC i <2,1^mig*, ^'^ti, 
iHHM<B?£«OgtX p r e s s i^-^ic J: S^tffiilS*, tfzTmt. tn.y ^ y 

^7ll]U^L/ca'3, TAKl (Flag-TAKl) tIKK (Xpres 
8 - I KK aXliXp r e s s - I KK^) ^^SiiSS^-^T A B 1 ti^SgliSi 
35 ^-^^ri^^o/ciSBJia-CJi, i5T;7 9-y^^^6^?t|S|®^4't::l KK75*^m$n/co 
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i-5UIKK (IKKaRXf^) i^TAKlt^^>&7t}^^tlfzZti)-h. TA 
Kit IKK {IKK aRt/i'i) {i^Sart-etaSf'Pffl LTV>^ ^ t75*;b7&^o/jo 
L^^L. TAKl. I KKttiiiZTAB 1 h^mM^^Si^-^fzmii^Tlt. in.y 
^ y yft^}t\^m^^i<~l KK\i^iii^ti^j::^^'ofZo Z.(DZ.t-^-h. TAKlJi, 
5 ?g'l4'fb?nrv^^:vM:*:WB-e(±Ml*|-C I KKii^^^^S-a-Sr^C-STi^ TAB 1 

tfz. mf!&mmm<Dft^mhm<o^0iy^ yy' <>'^(^^^. tak 15.^^1 

10 13) s D s - T ^5"; 5 Kr;i^m^^jc|&-co^S)jt;6*^^i*il'^1-^Mi*] 
7!)mibhtifzo -yj. C<7)J:d'5:M|S]t±. TAB 1 *%ltiS§i^-«i-^:35»ofc«lBa 

ZilhcDZt-^-hs TAB 1 -etS'tt-fk^n/jTAK 1 O^I^Ui oT, IKK 

opg-y-r^--;/ b (iKKaS.u'/?) amf&j^T^) >miti:'^ni>ii<Dt^^h 

15 tLT^wo -r^t>*), TAK 1 Ji. NIK (Regnier et al.,1997; Woronicz et al., 

1997) tmmiz, IKK ixitiKKm-kiif-t^mmz^s.rfmt^^'F) 

>mitLr. I KKOdP:h— lf»14«-1Eiif 'SCliilcJ: I), N F - /c B^Stt-ftS- 
20 HM^^IJ 9 TAK1UJ:-2,IK K^I-^frOfSft^k 

mT(7)iTHLT, TAKl ^TAB 1 1 1 'Hz^Mm^^^-^fzMm^'of^^ 

it^^^fz iKKm^mz^x^^x. I KB^mntt^^t-'ifKm ckk^ 

{ 1 ) iSBflao h7>:^7ii^v3 >S.C/^^^IE?±|S^ 
25 i-f. IIJfe«?ll5 i:ra;mCL-C, 7^-;'^^#SP$*t,/;»^MTAK 1 (Flag 
-TAK 1 ) Xli^^STAK 1 (F 1 a g-TAK 1 K 6 3W) <D^m.^ir ir 
-i:. m^Sfc t<t±TAB l^i|S^^'^-ti:<>H, H e L aifflflSU h 7 7 

s/i, KKi:mmim^^i>^.x-it. mmM8 tmmiz. xp r e s 

30 s rma^ttrz IKK (Xpress-I KK aXtiX press-IKK 

mmm^mtsiL. ^^itf^i:^'^fzo ft^itmzm\^'i>m,i^it. f^^i^ik 

Km^i$.i^^lt^^'t^fzlit)iZii.miKKam,it. (H-744) (Santa Cruz Bio- 
35 technologyt±$!i) tfz^^^I KK<Df^iStftV^(Dfz»biHiifiX p res 
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s^<*: (M-2 1) (Santa Cruz BiotechnologyttSi) im^^fco fflv^^L-Jnll K 

(2) I KK^-f--tfTy-t^ 

5 ^i---^ixm^n':>tz. smtLT, mm^i kb (2. s/. g) stscl-^ 

KBSKt-r^mS^x I /cBt LTfi, GST >- S - h 7 >X 

10 ib^r^SB^JK'J^T'^ KS-iiilSLTtiii^^T'^ K (J':iLT. GST-I/cBal-5 
4) ^m^^fZo 

/eBt±, :'^8&Ma±i;GST- I « B « 1-540%?!^ ^'-frjfA L 
/c?i^K$Kmttco*&#1»*^'bPii!{L7t:o GST- I « B « l-54c7)^?i^^5' -(±, 
\lV I kB a (Genbank/EMBL accession No.M69043 ; Cell, ^65^, 111281 
15 ~1289M. 199l¥) <7) c DNAO^ -ib^ 1 5i^<b 5 4l=g ^-CCOT 5 

- Kl"^ c DNAS|5^=£-, ^'-yvX = Kp G EX- 2 T (Pharmaciatt 
m) <75BainHI-EcoR I ^K/fSBfillJf A LTi^Si L/Co 

I KK^-^-- tfT y-t-f CD*g**IS8EllC^L7to (A) l*I«1^IKK« 

20 (B) l±, ^1.*14IKK (taxp r e s stn:^lcJ:-S^6?Sa:M55') (D^-f—^ 

^81! (A) lC^L/cJil9. 7 ^^ML^^cif^MTAK 1 (Flag-T 
AKl) m.lfT AB Hmz.^im^k^'^tz^^. I K K^S-g-^O I K 

25 (F 1 a g-TAKl K6 3W) {±1 K RfSttSr-lEji L 

t/j, ^^'^lYiK^^^^^fzmm^ii^^x^. msm (b) ic^l/cjio, 

^^MTAKl «rTAB 1 tmz^mi^^'^tzWi'k. ^Jfett I KKaSO*/?*^ 
I KK + :^-•lf^Stt;&«^t:^L/>:*^ ^^MTAK 1 TtiT AB 1 i:*lC^5l*iS^ 

30 c:nb(7)Mm{±, TAB Uci ^)fi&14'ft$n;tTAK 1 {±, IKKa^tO^IK 
K /? ^rfS'ffifki-^S. C<!:HJ:(9NF-«B «r^S'l4'fb-1-'l> - t ^S^ttt *o 

(3) ^!i|!feR<75'f^ffl(0^^5e 

frf£traMcom^fflv>, TAKi ui-s. I KK^t'&•#:^S14'^b^w^:^1-*^S!i^!feK 

<75f^fflS-1t3^-r'Sii::{i*-e#^o -r^rto*., TAKl ^TAB 1 t}iii\,Z§kW^ 
35 5iL;t:jHBfla«:1t, cnSrlfeS^!^® WffiT3lt±#^#ffiTlcJS#-r;S.„ Jt«?^0«B 
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5 mM±.mm^tm 

^■nmm.xf:^i^')-=.>ir-^mtfj:i>o ^ic^^icitKf, TAK 1 ^c^^ffl..s«• 
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m ^ ff) m m 

1. TG F-j8T^'^--<-T--> K^-f--fc' 1 (TAKl) (Dmm^n-r^^^ 
tJ^f<7?gEp{'^ffi^1^3e1-'2)X^ISr-g-tr. - U T"? r ^ - * ^^'B (NF 

3. TAK10ml76^ 

( 1 ) T A K 1 T A K 1 iB-g-SeS 1 tOffijL^^ffi, 

10 (2) TAK 1 07°nx^ > + :h--t-fS'l4. 

(3) Ml*I<7?TAK UCJ:-& I « B^:^--if (IKK) m^i^<Dm'&.i\:. 

(4) mrtc^TAK 1 IIJ: f9^i|C$^X^NF- « Bri&'tt'fk 

4. TAK 1 (7><lt|5i^ TAK 1 07°nx^ >^-f--tffS14-e*)'5.W^c7)|£H 

15 n2 JBEIfe<75:^^o 

5. TAK 1 «r)«8t6;6^, iffliiai*IOTAK 1 ICi-S I KK^-g-^fJOfStt-fk-C*^ 

6. TAK 1 i:TAK iM-g-aSKl i: ^f&?aii?t^-<t;^cli^!^fflM^ffl 

20 7 . NF - « B^S'tt4kWJii555|WIB#lCge^jS^,mX{±2^^i£i!Et^^M1-^liv6 

25 9. TAKi<Dmm'S:^m^-^&mm^:±^^tir^iiF-KBm^immmo 

1 0. NF-zcBfStt'fkmtcistt^&TAK 1 <^?m6lC^i-;S|!tl^t/K<7)i2P 
1 2. NF-ieBfS14'fbMi^twi5tt-6TAKl<^^tg*Pl^Xt±ffllftlJ1-'5.l^ffl 
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1 m 



mTAKl : MSTASAASS5SSdS;i^^iEAPSQVIiNFEBX0Y1CSIE^^En^ 60 

hTAKla : MSTASAftSSSSSSSAGEMIEAPSaVLNFEBIDYKBIEVBBWOROAPbvVCKAjWRA^ 60 

hTAKlb : :MSTASAASSSSSSSAGEMrEAPS0VLNrEEIDYKEIEVEEWdROAi?OVVCKAKWRAKDV^ 60 

hTAKlc : MSTASAASSSSSSSAGEMIEAPSOVLNFEEIDYKEIEVEEWaROAEOWTEKAKWR^ 60 

mTAKl : AlkQlESESERXAFIVELRQLSRVNHPNlVB^^ 120 

hTAKla : AIKQIESESERKAFl^mLRQLSRVNHPN^VKI*YOAGLNPVCLVMmfAEO^SLY^^ 120 

hTAKlb : AIKQlESESERKAPIVELRQLSRVNMPNIVKLYOACLNPVCLVlllSVAftdaSLWV^ 120 

hTAKlc J AIKQIESESERKAFIVEbRQLSRVIWPOTVKIiYOACliNPVCLyMByAEOaS^^ 120 

mTAKl : PLPYYTAAHAMSWCLQCSQGVAYLHSMQPKiailHRDLKPPNbLLVAd 180 

hTAKla : FX*PYinAAHAMSHCI^CSQ0VAyLHSHQPKALIHIU)IJCPPm.LLyA0QTyLXICt3F0TAGt IBO 

hTAKlb : PIjPYYTAAKAMSWCIWSQOVAYLHSHQPKAIjZHROCKPPMDEiL^ IBO 

hTAKlc : -PliPYIrtAAKAMSWCLaCSQW^ 180 

mTAKl : bioTHMTNWKOSAAWlAP 240 

hTAKla : iDIQtMnWNKaSAAWMAPBVPEOSNYSEKCDVFSWGtiLWEVITWW 240 

hTAKlb : .DXQTHHTNNKaSAAWHAPEVPBGSNySERCDVFSWazXLWE^aTRRKPFDB 240 

hTAKlc : DZQTHMTNNKaSMWMAPEVFEGSNySEKCDVFSWaZZLWEVliniRKF^ 240 

.••,.i-^L.}v.;.,ji.s;«,'j«^-,:.Vi-'~; .". ...■„... 1. •!T;■•^■.ri;!t■^'v^l^I.^^lfw^!t.i..^•:.i>';kV^TA'i^^.y^^^^^ 

mTAKl : WA\mNaTRPPLI 300 

hTAKla : WAVHNGTRPPDIKNLPKPIESrjmiCWSKDPSQRPSMEEIVKlkrHi^ 300 

hTAKlb : iWAVHNGTRPPLIKNLPKPlESIiMTRCWSkDPSQRPSMEB 300 

hTAKlc : WAVHNGTRPPLXKNIiPKPIESLMTRCWSKbPSQRPSMBEiA^ 300 

mTAKl : PcbVSDEGQS*ISAT^TaSF^ 360 

hTAKla : PCQYSDEGQSNSATSTGSFMDIASTNTSNKSDtjmEQVPAtOTTII^^ 360 

hTAKlb : PCQYSOEGQSNSATSTGSFMDZASTin'SinCSDTNMEQVPATNOT 360 

hTAKlc : PCQYSDEGQSNSATSTGSFMDZASTTfrSNKSDTNHBQV^ 360 

mTAKl : SESORLSIXSASRGSSVESLPPTSEokRMSADMSEZEARliQ^ 403 

hTAKla : SESORIiSLdASROSSVESLPPTSEGKRMSADMSEZEARZAATT 403 

hTAKlb : . SBSaRI^SLGASRGSSVESLPPTSEGKRHSAbMSBZEARXAATTAYSkEKRaKRk^ 420 

hTAKlc : SESaRLSLaASRaSSVESLPPTSEGXRMSADMSEXEARXAATTAy&kPXIUa^ 420 

mTAKl : GMGQPRRRSiEQDLTVTGTEPQQVSSR^^^ 453 

hTAKla : ----------GNOQPRRRSIQDLTVTGTEPQ0V3SRSSflPSWWITTSdCT^ 453 

hTAKl b : .; Z LOVPE XVX SGNGQPRRRSXQOLTVTGTEPGQVSSRSSSPSVRMITTSCiPTSBRPTRSHRi; 460 

hTAKlc : ^Z^DyPBZVXSGNGQPRRRSXQDLTVTGTBPGQySSRSSSP 480 

mTAKl : WTPDDSTITPNbsbNSXPMAYLTLDHQLOPIAPCPNSkBSMAW 513 

hTAKla : WTPDDSTDTMOSDNSZFHAYLTLOKQLQPIAPCFNSKBSHAVFEOHCKMXQEYMKVQTBIij 513 

hTAKlb : WTPDDSTITrNOSONSlPMAyLTLDHQLgFXiAPCPHSKBSMAVFEQKCKHAOBYkXVm 540 

hTAKlc : ; ffTPOOSTpTNGSI^ :--r-i-I-."ii-iV--'' 50B 

mTAKl ; . ALLLQiUCQELVAELbQDEKDQQirrSRLVOEHKICLIJJENKSIiSTWQQCK^ 573 

hTAKla : AliLtQRKQELVAELDQDEKDQQNTSRLVQEkKKLLbEinCStSTYYQQCkKQLEVXiiSQQQ • 573 

hTAKlb : .AI<bLQRKQBLVABLDQDBK!X2QMT5R&VQBKKKLLOEEIXSLSTYYQQCKXQZi&VZRS0QQ) 600 

hTAKlc : QEI.VAELOQDEKDQQNTSRLVQEHKKLLDENKSLSTYYQQGkXQLBVlRSQaQ 561 



mTAKl : KRQGTS 579 

hTAKla : KRQGTS i 579 

hTAKlb : KRQGTS 606 

hTAKlc : KRQGTS 567 
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Vector TAK1a TAK1b TAKIc 
TAB1: - + ^ + - + - + 



NF-kB 



Oct-1 >^ 





Vector TAK1a TAK1b TAKIc 
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(A) 



Flag- Flag- 
Vector TAKI TAK1K63W 



TAB1: - + 



NF-ktB 




MAm (B) 




TAK1K63W 




Flag- Flag- 
Vector TAK1 TAK1 K63W 



TAB1: - + _ + _ 



TAKH 



TAB 11 




(kDa) 

— 97.4 

- 66 



- 46 
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^ 7 



Flag-TAKl 
TAB1: - + + 



Flag-TAKI 



TAB1: 



IKKa ^ 



IKKaCr 



IKKp 



IKKp p: 



TAK1 £: ^ ^ 



- _ -U 

- + - 


+ 
+ 








m 




• 
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8111 (A) 



Vector 
TAB1: - + 



Flag- Flag- 
TAK1 TAK1K63W 



ItcBa (1-54) ► 




msm (B) 



Flag-TAKI: 
Flag-TAK1KG3W: 
TABl: 

iKBa (1-54) ^ 



Xpress-IKKa 



+ 



+ - - 
- -h + 



Xpress-IKKp 



+ 
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SEQUENCE LISTING 

<110> TANABE SEIYAKU CO., LTD. 
<110> SUGITA Takahisa 
<110> SAKUEAI Hiroaki 
<110> KAGEYAMA Noriko 
<110> HASEGAWA Ko 

<120> NF-kB activation depressant targeting TAKl and identifying method 
thereof 

<130> FP2293PCT 

<150> JP26003/1998 
<151> 6-FEB-1998 
<150> JP309316/1998 
<151> 30-OCT-1998 
<160> 7 

<170> Microsoft Word 97 

<210> 1 
<211> 30 

<212> nucleic acid 

<213> other nucleic acid (Synthesized primer) 

<400> 1 

GGCCAGATCT ATGTCGACAG CCTCCGCCGC 30 

<210> 2 
<211> 30 

<212> nucleic acid 

<213> other nucleic acid (Synthesized primer) 
<400> 2 

GCGCAGATCT TCATGAAGTG CCTTGTCGTT 30 

<210> 3 
<211> 2785 
<212> nucleic acid 



wo 99/40202 



2/14 



PCT/JP99/00422 



<213> cDNA to mRNA 
<400> 3 

GGACACGCa GTGGCCGCTG CCTCTACCCC CGCCACGGAT CGCCGGGTAG TAGGACTGCG 60 
CGGCTCCAGG CTGAGGGTCG GTCCGGAGGC GGGTGGGCGC GGGTCTCACC CGGATTGTCC 120 
GGGTGGCACC GTTCCCGGCC CCACCGGGCG CCGCGAGGGA TC 162 
ATG TCT ACA GCC TCT GCC GCC TCC TCC TCC TCC TCG TCT TCG GCC 207 
Met Ser Thr Ala Ser Ala Ala Ser Ser Ser Ser Ser Ser Ser Ala 
15 10 15 

GGT GAG ATG ATG GAA GCC CCT TCC CAG GTC CTC AAC TTT GAA GAG 252 
Gly Glu Met He Glu Ala Pro Ser Gin Val Leu Asn Phe Glu Glu 

20 25 30 

ATC GAC TAC AAG GAG ATG GAG GTG GAA GAG G'fT GTT GGA AGA GGA 297 
He Asp Tyr Lys Glu He Glu Val Glu Glu Val Val Gly Arg Gly 

35 40 45 

GCC TTT GGA GTT GH TGC AAA GCT AAG TGG AGA GCA AAA GAT GTT . 342 
Ala Phe Gly Val Val Cys Lys Ala Lys Trp Arg Ala Lys Asp Val 

50 55 60 

GCT ATT AAA CAA ATA GAA AGT GAA TCT GAG AGG AAA GCG TTT ATT 387 
Ala He Lys Gin He Glu Ser Glu Ser Glu Arg Lys Ala Phe He 

65 70 75 

GTA GAG CTT CGG CAG TTA TCC CGT GTG AAC CAT CCT AAT ATT GTA 432 
Val Glu Leu Arg Gin Leu Ser Arg Val Asn His Pro Asn He Val 

80 85 90 

AAG CTT TAT GGA GCC TGC TTG AAT CCA GTG TGT CTT GTG ATG GAA 477 
Lys Leu Tyr Gly Ala Cys Leu Asn Pro Val Cys Leu Val Met Glu 

95 100 105 

TAT GCT GAA GGG GGC TCT TTA TAT AAT GTG CTG CAT GGT GCT GAA 522 
Tyr Ala Glu Gly Gly Ser Leu Tyr Asn Val Leu His Gly Ala Glu 
110 115 120 

CCA TTG CCA TAT TAT ACT GCT GCC CAC GCA ATG AGT TGG TGT TTA 567 
Pro Leu Pro Tyr Tyr Thr Ala Ala His Ala Met Ser Trp Cys Leu 
125 130 135 

CAG TGT TCC CAA GGA GTG GCT TAT CTT CAC AGC ATG CAA CCC AAA 612 
Gin Cys Ser Gin Gly Val Ala Tyr Leu His Ser Met Gin Pro Lys 
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140 145 150 

GCG CTA ATT CAC AGG GAC CTG AAA CCA CCA AAC TTA CTG CTG GTT 657 
Ala Leu He His Arg Asp Leu Lys Pro Pro Asn Leu Leu Leu Val 

155 160 165 

GCA GGG GGG ACA GTT CTA AAA ATT TGT GAT TTT GGT ACA GCC TGT 702 
Ala Gly Gly Thr Val Leu Lys He Cys Asp Phe Gly TTir Ala Cys 

170 175 180 

GAC ATT CAG ACA CAC ATG ACC AAT AAC AAG GGG AGT GCT GCT TGG 747 
Asp He Gin Thr His Met Thr Asn Asn Lys Gly Ser Ala Ala Trp 

185 190 195 

ATG GCA CCT GAA GTT TTT GAA GGT AGT AAT TAC AGT GAA AAA TGT 792 
Met Ala Pro Glu Val Phe Glu Gly Ser Asn Tyr Ser Glu Lys Cys 

200 205 210 

GAC GTC TTC AGC TGG GGT ATT ATT CTT TGG GAA GTG ATA ACG CGT 837 
Asp Val Phe Ser Trp Gly He He Leu Trp Glu Val He Thr Arg 

215 220 225 

CGG AAA CCC TTT GAT GAG ATT GGT GGC CCA GCT TTC CGA ATC ATG 882 
Arg Lys Pro Phe Asp Glu He Gly Gly Pro Ala Phe Arg He Met 

230 235 240 

TGG GCT GTT CAT AAT GGT ACT CGA CCA CCA CTG ATA AAA AAT TTA 927 
Trp Ala Val His Asn Gly Thr Arg Pro Pro Leu He Lys Asn Leu 

245 250 255 

CCT AAG CCC ATT GAG AGC CTG ATG ACT CGT TGT TGG TCT AAA GAT 972 
Pro Lys Pro He Glu Ser Leu Met Thr Arg Cys Trp Ser Lys Asp 

260 265 270 

CCT TCC CAG CGG CCT TCA ATG GAG GAA ATT GTG AAA ATA ATG ACT 1017 
Pro Ser Gin Arg Pro Ser Met Glu Glu He Val Lys He Met Ihr 

275 280 285 

CAC TTG ATG CGG TAC TTT CCA GGA GCA GAT GAG CCA TTA CAG TAT 1062 
His Leu Met Arg Tyr Phe Pro Gly Ala Asp Glu Pro Leu Gin Tyr 

290 295 300 

CCT TGT CAG TAT TCA GAT GAA GGA CAG AGC AAC TCT GCC ACC AGT 1107 
Pro Cys Gin Tyr Ser Asp Glu Gly Gin Ser Asn Ser Ala Thr Ser 

305 310 315 
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ACA GGC TCA TTC ATG GAC ATT GCT TCT ACA AAT ACG AGT AAC AAA 1152 
Thr Gly Ser Phe Met Asp He Ala Ser Thr Asn Thr Ser Asn Lys 

320 325 330 

AGT GAC ACT AAT ATG GAG CAA GTT CCT GCC ACA AAT GAT ACT ATT 1197 
Ser Asp Thr Asn Met Glu Gin Val Pro Ala Thr Asn Asp Thr He 

335 340 345 

AAG CGC TTA GAA TCA AAA TTG TTG AAA AAT CAG GCA AAG CAA CAG 1242 
Lys Arg Leu Glu Ser Lys Leu Leu Lys Asn Gin Ala Lys Gin Gin 

350 355 360 

AGT GAA TCT GGA CGT TTA AGC TTG GGA GCC TCC CGT GGG AGC AGT 1287 
Ser Glu Ser Gly Arg Leu Ser Leu Gly Ala Ser Arg Gly Ser Ser 

365 370 375 

GTG GAG AGC TTG CCC CCA ACC TCT GAG GGC AAG AGG ATG AGT GCT 1332 
Val Glu Ser Leu Pro Pro Thr Ser Glu Gly Lys Arg Met Ser Ala 

380 385 390 

GAC ATG TCT GAA ATA GAA GCT AGG ATC GCC GCA ACC ACA GGC AAC 1377 
Asp Met Ser Glu He Glu Ala Arg He Ala Ala Thr Thr Gly Asn 

395 400 405 

GGA CAG CCA AGA CGT AGA TCC ATC CAA GAC TTG ACT GTA ACT GGA 1422 
Gly Gin Pro Arg Arg Arg Ser He Gin Asp Leu Thr Val Thr Gly 

410 415 420 

ACA GAA CCT GGT CAG GTG AGC AGT AGG TCA TCC AGT CCC AGT GTC 1467 
Thr Glu Pro Gly Gin Val Ser Ser Arg Ser Ser Ser Pro Ser Val 

425 430 435 

AGA ATG ATT ACT ACC TCA GGA CCA ACC TCA GAA AAG CCA ACT CGA 1512 
Arg Met He Thr Thr Ser Gly Pro Thr Ser Glu Lys Pro Thr Arg 

440 445 450 

AGT CAT CCA TGG ACC CCT GAT GAT TCC ACA GAT ACC AAT GGA TCA 1557 
Ser His Pro Trp Thr Pro Asp Asp Ser Thr Asp Thr Asn Gly Ser 

455 460 465 

GAT AAC TCC ATC CCA ATG GCT TAT CTT ACA CTG GAT CAC CAA CTA 1602 
Asp Asn Ser He Pro Met Ala Tyr Leu Thr Leu Asp His Gin Leu 

470 475 480 
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CAG CCT CTA GCA CCG TGC CCA AAC TCC AAA GAA TCT ATG GCA GTG 1647 
Gin Pro Leu Ala Pro Cys Pro Asn Ser Lys Glu Ser Met Ala Val 

485 490 495 

TTT GAA CAG CAT TGT AAA ATG GCA CAA GAA TAT ATG AAA GTT CAA 1692 
Phe Glu Gin His Cys Lys Met Ala Gin Glu Tyr Met Lys Val Gin 

500 505 510 

ACA GAA ATT GCA TTG TTA TTA CAG AGA AAG CAA GAA CTA GTT GCA 1737 
Thr Glu He Ala Leu Leu Leu Gin Arg Lys Gin Glu Leu Val Ala 

515 520 525 

GAA CTG GAC CAG GAT GAA AAG GAC CAG CAA AAT ACA TCT CGC CTG 1782 
Glu Leu Asp Gin Asp Glu Lys Asp Gin Gin Asn Thr Ser Arg Leu 

530 535 540 

GTA CAG GAA CAT AAA AAG CTT TTA GAT GAA AAC AAA AGC CTT TCT 1827 
Val Gin Glu His Lys Lys Leu Leu Asp Glu Asn Lys Ser Leu Ser 

545 550 555 

ACT TAC TAC CAG CAA TGC AAA AAA CAA CTA GAG GTC ATC AGA AGT 1872 
Thr Tyr Tyr Gin Gin Cys Lys Lys Gin Leu Glu Val He Arg Ser 

560 565 570 

CAG CAG CAG AAA CGA CAA GGC ACT TCA 1899 
Gin Gin Gin Lys Arg Gin Gly Thr Ser 

575 579 
TGATTCTCTG GGACCGTTAC ATTTTGAAAT ATGCAAAGAA AGACTTTTTT TTTAAGGAAA 1959 
GGAAAACCTT ATAATGACGA TTCATGAGTG TTAGCTTTTT GGCGTGTTCT GAATGCCAAC 2019 
TGCCTATATT TGCTGCATTT TTTTCATTGT TTATTTTCCT TTTCTCATGG TGGACATACA 2079 
ATTTTACTGT TTCATTGCAT AACATGGTAG CATCTGTGAC TTGAATGAGC AGCACTTTGC 2139 
AACTTCAAAA CAGATGCAGT GAACTGTGGC TGTATATGCA TGCTCATTGT GTGAAGGCTA 2199 
GCCTAACAGA ACAGGAGGTA TCAAACTAGC TGCTATGTGC AAACAGCGTC CATTTTTTCA 2259 
TATTAGAGGT GGAACCTCAA GAATGACTTT ATTCTTGTAT CTCATCTCAA AATATTAATA 2319 
ATTTTTTTCC CAAAAGATGG TATATACCAA GTTAAAGACA GGGTATTATA AATTTAGAGT 2379 
GATTGGTGGT ATATTACGGA AATACGGAAC CTTTAGGGAT AGTTCCGTGT AAGGGCTTTG 2439 
ATGCCAGCAT CCTTGGATCA GTACTGAACT CAGTTCCATC CGTAAAATAT GTAAAGGTAA 2499 
GTGGCAGCTG CTCTATTTAA TGAAAGCAGT TTTACCGGAT TTTGTTAGAC TAAAATTTGA 2559 
TTGTGATACA TTGAACAAAA TGGAACTCAT TTTTTTTTAA GGAGTAAAGA TTTTTAATTC 2619 
TGTGATTGTG TGTATGTGTG TTGAAACTGT AAAGCTTTTA TGACTCTAAT ATTAATCTCT 2679 
TAAATGAAAT TAAAAGGCAA AAGAACATGA TTGAGCTTAA ATGATCATTT CTTCCTGCAG 2739 
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TGATTCTTGG ATTGTTTTCT CATGTATTTG AAAAAAAAAA AAAAAA 2785 

<210> 4 
<211> 2866 
<212> nucleic acid 
<213> cDNA to mRNA 

<400> 4 

GGACACGGCT GTGGCCGCTG CCTCTACCCC CGCCACGGAT CGCCGGGTAG TAGGACTGCG 60 
CGGCTCCAGG CTGAGGGTCG GTCCGGAGGC GGGTGGGCGC GGGTCTCACC CGGATTGTCC 120 
GGGTGGCACC GTTCCCGGCC CCACCGGGCG CCGCGAGGGA TC 162 
ATG TCT ACA GCC TCT GCC GCC TCC TCC TCC TCC TCG TCT TCG GCC 207 
Met Ser Thr Ala Ser Ala Ala Ser Ser Ser Ser Ser Ser Ser Ala 
15 10 15 

GGT GAG ATG ATC GAA GCC CCT TCC CAG GTC CTC AAC TTT GAA GAG 252 
Gly Glu Met He Glu Ala Pro Ser Gin Val Leu Asn Phe Glu Glu 

20 25 30 

ATC GAC TAC AAG GAG ATC GAG GTG GAA GAG GTT GTP GGA AGA GGA 297 
He Asp Tyr Lys Glu He Glu Val Glu Glu Val Val Giy Arg Gly 

35 40 45 

GCC TTT GGA GTT GTT TGC AAA GCT AAG TGG AGA GCA AAA GAT GTT 342 
Ala Phe Gly Val Val Cys Lys Ala Lys Trp Arg Ala Lys Asp Val 

50 55 60 

GCT ATT AAA CAA ATA GAA ACT GAA TCT GAG AGG AAA GCG TTT ATT 387 
Ala He Lys Gin He Glu Ser Glu Ser Glu Arg Lys Ala Phe He 

65 70 75 

GTA GAG CTT CGG CAG TTA TCC CGT GTG AAC CAT CCT AAT ATT GTA 432 
Val Glu Leu Arg Gin Leu Ser Arg Val Asn His Pro Asn He Val 

80 85 90 

AAG CTT TAT GGA GCC TGC TTG AAT CCA GTG TGT CTT GTG ATG GAA 477 
Lys Leu Tyr Gly Ala Cys Leu Asn Pro Val Cys Leu Val Met Glu 

95 100 105 

TAT GCT GAA GGG GGC TCT TTA TAT AAT GTG CTG CAT GGT GCT GAA 522 
Tyr Ala Glu Gly Gly Ser Leu Tyr Asn Val Leu His Gly Ala Glu 
110 115 120 
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CCA TTG CCA TAT TAT ACT GCT GCC CAC GCA ATG AGT TGG TGT TTA 567 
Pro Leu Pro Tyr Tyr Thr Ala Ala His Ala Met Ser Trp Cys Leu 

125 130 135 

CAG TGT TCC CAA GGA GTG GCT TAT CTT CAC AGC ATG CAA CCC AAA 612 
Pro Leu Pro Tyr Tyr Thr Ala Ala His Ala Met Ser Trp Cys Leu 

140 145 150 

GCG CTA ATT CAC AGO GAC CTG AAA CCA CCA AAC TTA CTG CTG GTT 657 
Ala Leu He His Arg Asp Leu Lys Pro Pro Asn Leu Leu Leu Val 

155 160 165 

GCA GGG GGG ACA GTT CTA AAA ATT TGT GAT TTT GGT ACA GCC TGT 702 
Ala Gly Gly Thr Val Leu Lys He Cys Asp Phe Gly Thr Ala Cys 

170 175 180 

GAC AH CAG ACA CAC ATG ACC AAT AAC AAG GGG AGT GCT GCT TGG 747 
Asp He Gin Thr His Met Thr Asn Asn Lys Gly Ser Ala Ala Trp 

185 190 195 

ATG GCA CCT CAA GTT TTT GAA GGT AGT AAT TAG AGT GAA AAA TGT 792 
Met Ala Pro Glu Val Phe Glu Gly Ser Asn Tyr Ser Glu Lys Cys 

200 205 210 

GAC GTC TTC AGC TGG GGT ATT ATT CTT TGG GAA GTG ATA ACG CGT 837 
Asp Val Phe Ser Trp Gly He He Leu Trp Glu Val He Thr Arg 

215 220 225 

CGG AAA CCC TTT GAT GAG AH GGT GGC CCA GCT TTC CGA ATC ATG 882 
Arg Lys Pro Phe Asp Glu He Gly Gly Pro Ala Phe Arg He Met 

230 235 240 

TGG GCT GTT CAT AAT GGT ACT CGA CCA CCA CTG ATA AAA AAT TTA 927 
Trp Ala Val His Asn Gly Thr Arg Pro Pro Leu He Lys Asn Leu 

245 250 255 

CCT AAG CCC ATT GAG AGC CTG ATG ACT CGT TGT TGG TCT AAA GAT 972 
Pro Lys Pro He Glu Ser Leu Met Thr Arg Cys Trp Ser Lys Asp 

260 265 270 

CCT TCC CAG CGC CCT TCA ATG GAG GAA ATT GTG AAA ATA ATG ACT 1017 
Pro Ser Gin Arg Pro Ser Met Glu Glu He Val Lys He Met Thr 

275 280 285 
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CAC TTG ATG CGG TAG TTT CCA GGA GCA GAT GAG CCA TTA CAG TAT 1062 
His Leu Met Arg Tyr Phe Pro Gly Ala Asp Glu Pro Leu Gin Tyr 

290 295 300 

CCT TGT CAG TAT TCA GAT GAA GGA CAG AGC AAC TCT GCC ACC ACT 1107 
Pro Cys Gin Tyr Ser Asp Glu Gly Gin Ser Asn Ser Ala Thr Ser 
. 305 310 315 

ACA GGC TCA TTC ATG GAC ATT GCT TCT ACA AAT ACG ACT AAC AAA 1152 
Thr Gly Ser Phe Met Asp He Ala Ser Thr Asn Thr Ser Asn Lys 

320 325 330 

ACT GAC ACT AAT ATG GAG CAA GTT CCT GCC ACA AAT GAT ACT ATT 1197 
Ser Asp Thr Asn Met Glu Gin Val Pro Ala Thr Asn Asp Thr He 

335 340 345 

AAG CGC TTA GAA TCA AAA TTG TTG AAA AAT CAG GCA AAG CAA CAG 1242 
Lys Arg Leu Glu Ser Lys Leu Leu Lys Asn Gin Ala Lys Gin Gin 

350 355 360 

AGT GAA TCT GGA CGT TTA AGC TTG GGA GCC TCC CGT GGG AGC AGT 1287 
Ser Glu Ser Gly Arg Leu Ser Leu Gly Ala Ser Arg Gly Ser Ser 

365 370 375 

GTG GAG AGC TTG CCC CCA ACC TCT GAG GGC AAG AGG ATG AGT GCT 1332 
Val Glu Ser Leu Pro Pro Thr Ser Glu Gly Lys Arg Met Ser Ala 

380 385 390 

GAC ATG TCT GAA ATA GAA GCT AGG ATC GCC GCA ACC ACA GCC TAT 1377 
Asp Met Ser Glu He Glu Ala Arg He Ala Ala Thr Thr Ala Tyr 

395 400 405 

TCC AAG CCT AAA CGG GGC CAC CGT AAA ACT GCT TCA TTT GGC AAC 1422 
Ser Lys Pro Lys Arg Gly His Arg Lys Thr Ala Ser Phe Gly Asn 

410 415 420 

ATT CTG GAT GTC CCT GAG ATC GTC ATA TCA GGC AAC GGA CAG CCA 1467 
He Leu Asp Val Pro Glu He Val He Ser Gly Asn Gly Gin Pro 

425 430 435 

AGA CGT AGA TCC ATC CAA GAC TTG ACT GTA ACT GGA ACA GAA CCT 1512 
Arg Arg Arg Ser He Gin Asp Leu Thr Val Thr Gly Thr Glu Pro 

440 445 450 
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GGT CAG GTG AGC AGT AGG TCA TCC AGT CCC AGT GTC AGA ATG ATT 1557 
Gly Gin Val Ser Ser Arg Ser Ser Ser Pro Ser Val Arg Met He 

455 460 465 

ACT ACC TCA GGA CCA ACC TCA GAA AAG CCA ACT CGA AGT CAT CCA 1602 
Thr Thr Ser Gly Pro Thr Ser Glu Lys Pro Thr Arg Ser His Pro 

470 475 480 

TGG ACC CCT GAT GAT TCC ACA GAT ACC AAT GGA TCA GAT AAG TCC 1647 
Trp Thr Pro Asp Asp Ser Thr Asp Thr Asn Gly Ser Asp Asn Ser 

485 490 495 

ATC CCA ATG GCT TAT CTT ACA CTG GAT CAC CAA CTA CAG CCT CTA 1692 
He Pro Met Ala Tyr Leu Thr Leu Asp His Gin Leu Gin Pro Leu 

500 505 510 

GCA CCG TGC CCA AAC TCC AAA GAA TCT ATG GCA GTG TTT GAA CAG 1737 
Ala Pro Cys Pro Asn Ser Lys Glu Ser Met Ala Val Phe Glu Gin 

515 520 525 

CAT TGT AAA ATG GCA CAA GAA TAT ATG AAA GTT CAA ACA GAA ATT 1782 
His Cys Lys Met Ala Gin Glu Tyr Met Lys Val Gin Thr. Glu He 

530 535 540 

GCA TTG TTA TTA CAG AGA AAG CAA GAA CTA GTT GCA GAA CTG GAC 1827 
Ala Leu Leu Leu Gin Arg Lys Gin Glu Leu Val Ala Glu Leu Asp 

545 550 555 

CAG GAT GAA AAG GAC CAG CAA AAT ACA TCT CGC CTG GTA CAG GAA 1872 
Gin Asp Glu Lys Asp Gin Gin Asn Thr Ser Arg Leu Val Gin Glu 

560 565 570 

CAT AAA AAG CTT TTA GAT GAA AAC AAA AGC CTT TCT ACT TAC TAC 1917 
His Lys Lys Leu Leu Asp Glu Asn Lys Ser Leu Ser Thr Tyr Tyr 

575 580 585 

CAG CAA TGC AAA AAA CAA CTA GAG GTC ATC AGA AGT CAG CAG CAG 1962 
Gin Gin Cys Lys Lys Gin Leu Glu Val He Arg Ser Gin Gin Gin 

590 595 600 

AAA CGA CAA GGC ACT TCA 1980 
Lys Arg Gin Gly Thr Ser 

605 606 

TGATTCTCTG GGACCGTTAC ATTTTGAAAT ATGCAAAGAA AGACTTTTTT TTTAAGGAAA 2040 
GGAAAACCTT ATAATGACGA TTCATGAGTG TTAGCnTTT GGCGTGTTCT GAATGCCAAC 2100 
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TGaiATATT TGCTGCATTT TTTTCATTGT 
ATTTTACTGT TTCATTGCAT AACATGGTAG 
AACTTCAAAA CAGATGCAGT GAACTGTGGC 
GCCTAACAGA ACAGGAGGTA TCAAACTAGC 
TATTAGAGGT GGAACCTCAA GAATGACTTT 
ATTTTTTTCC CAAAAGATGG TATATACCAA 
GATTGGTGGT ATATTACGGA AATACGGAAC 
ATGCCAGCAT CCTTGGATCA GTACTGAACT 
GTGGCAGCTG CTCTATTTAA TGAAAGCAGT 
TTGTGATACA TTGAACAAAA TGGAACTCAT 
TGTGATTGTG TGTATGTGTG TTGAAACTGT 
TAAATGAAAT TAAAAGGCAA AAGAACATGA 
TGATTCTTGG ATTGTTTTCT CATGTATTTG 
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TTATTTTCCT TTTCTCATGG TGGACATACA 2160 

CATCTGTGAC TTGAATGAGC AGGACTTTGC 2220 

TGTATATGCA TGCTCATTGT GTGAAGGCTA 2280 

TGCTATGTGC AAACAGCGTC CATTTTTTCA 2340 

ATTCTTGTAT CTCATCTCAA AATATTAATA 2400 

GTTAAAGACA GGGTATTATA AATTTAGAGT 2460 

CTTTAGGGAT AGTTCCGTGT AAGGGCTTTG 2520 

CAGTTCCATC CGTAAAATAT GTAAAGGTAA 2580 

TTTACCGGAT TTTGTTAGAC TAAAATTTGA 2640 

TTTTTTTTAA GGAGTAAAGA TTTTTAATTC 2700 

AAAGCTTTTA TGACTCTAAT ATTAATaCT 2760 

TTGAGCTTAA ATGATCATTT CTTCCTGCAG 2820 

AAAAAAAAAA AAAAAA 2866 



<210> 5 
<211> 1704 

<212> nucleic acid 
<213> cDNA to mRNA 

<400> 5 

ATG TOT ACA GCC TCT GCC GCC TCC TCC TOG TCC TCG TCT TCG GCC 45 
Met Ser Thr Ala Ser Ala Ala Ser Ser Ser Ser Ser Ser Ser Ala 
1 5 10 15 

GGT GAG ATG ATC GAA GCC CCT TCC GAG GTC CTC AAC TTT GAA GAG 90 
Gly Glu Met He Glu Ala Pro Ser Gin Val Leu Asn Phe Glu Glu 

20 25 30 

ATC GAC TAC AAG GAG ATC GAG GTG GAA GAG GTT GTT GGA AGA GGA 135 
He Asp Tyr Lys Glu He Glu Val Glu Glu Val Val Gly Arg Gly 

35 40 45 

GCC TTT GGA GTT GTT TGC AAA GGT AAG TGG AGA GCA AAA GAT GTT 180 
Ala Phe Gly Val Val Cys Lys Ala Lys Trp Arg Ala Lys Asp Val 

50 55 60 

GGT ATT AAA CAA ATA GAA AGT GAA TCT GAG AGG AAA GCG TTT ATT 225 
Ala He Lys Gin He Glu Ser Glu Ser Glu Arg Lys Ala Phe He 

65 70 75 
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GTA GAG CTT CGG CAG TTA TCC CGT GTG AAC CAT CCT AAT ATT GTA 270 
Val Glu Leu Arg Gin Leu Ser Arg Val Asn His Pro Asn He Val 
80 85 90 

AAG CTT TAT GGA GCC TGC TTG AAT CCA GTG TGT CTT GTG ATG GAA 315 
Lys Leu Tyr Gly Ala Cys Leu Asn Pro Val Cys Leu Val Met Glu 
95 100 105 

TAT GCT GAA GGG GGC TCT TTA TAT AAT GTG CTG CAT GGT GCT GAA 360 
Tyr Ala Glu Gly Gly Ser Leu Tyr Asn Val Leu His Gly Ala Glu 

110 115 120 

CCA TTG CCA TAT TAT ACT GCT GCC CAC GCA ATG ACT TGG TGT TTA 405 
Pro Leu Pro Tyr Tyr Thr Ala Ala His Ala Met Ser Trp Cys Leu 

125 130 135 

CAG TGT TCC CAA GGA GTG GCT TAT CTT CAC AGC ATG CAA CCC AAA 450 
Gin Cys Ser Gin Gly Val Ala Tyr Leu His Ser Met Gin Pro Lys 

140 145 150 

GGG CTA ATT CAC AGG GAC CTG AAA CCA CCA AAC TTA CTG CTG GTT 495 
Ala Leu He His Arg Asp Leu Lys Pro Pro Asn Leu Leu Leu Val 

155 160 165 

GCA GGG GGG ACA GTT CTA AAA ATT TGT GAT TTT GGT ACA GCC TGT 540 
Ala Gly Gly Thr Val Leu Lys He Cys Asp Phe Gly Thr Ala Cys 

170 175 180 

GAC ATT CAG ACA CAC ATG ACC AAT AAC AAG GGG AGT GCT GCT TGG 585 
Asp He Gin Thr His Met Thr Asn Asn Lys Gly Ser Ala Ala Trp 

185 190 195 

ATG GCA CCT GAA GTT TTT GAA GGT AGT AAT TAC AGT GAA AAA TGT 630 
Met Ala Pro Glu Val Phe Glu Gly Ser Asn Tyr Ser Glu Lys Cys 

200 205 210 

GAC GTC TTC AGC TGG GGT ATT ATT CTT TGG GAA GTG ATA ACG CGT 675 
Asp Val Phe Ser Trp Gly He He Leu Trp Glu Val He Thr Arg 

215 220 225 

CGG AAA CCC TTT GAT GAG ATT GGT GGC CCA GCT TTC CGA ATC ATG 720 
Arg Lys Pro Phe Asp Glu He Gly Gly Pro Ala Phe Arg He Met 

230 235 240 
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TGG GCT GTT CAT AAT GGT ACT CGA CCA CCA CTG ATA AAA AAT TTA 765 
Trp Ala Val His Asn Gly Thr Arg Pro Pro Leu He Lys Asn Leu 

245 250 255 

CCT AAG CCC ATT GAG AGC CTG ATG ACT CGT TGT TGG TCT AAA GAT 810 
Pro Lys Pro He Glu Ser Leu Met Thr Arg Cys Trp Ser Lys Asp 

260 265 270 

CCT TCC CAG CGC CCT TCA ATG GAG GAA ATT GTG AAA ATA ATG ACT 855 
Pro Ser Gin Arg Pro Ser Met Glu Glu He Val Lys He Met Thr 

275 280 285 

CAC TTG ATG CGG TAC TTT CCA GGA GCA GAT GAG CCA TTA CAG TAT 900 
His Leu Met Arg Tyr Phe Pro Gly Ala Asp Glu Pro Leu Gin Tyr 

290 295 300 

CCT TGT CAG TAT TCA GAT GAA GGA CAG AGC AAC TCT GCC ACC AGT 945 
Pro Cys Gin Tyr Ser Asp Glu Gly Gin Ser Asn Ser Ala Thr Ser 

305 310 315 

ACA GGC TCA TTC ATG GAC ATT GCT TCT ACA AAT ACG AGT AAC AAA 990 
Thr Gly Ser Phe Met Asp He Ala Ser Thr Asn Thr Ser Asn Lys 

320 325 330 

AGT GAC ACT AAT ATG GAG CAA GTT CCT GCC ACA AAT GAT ACT ATT 1035 
Ser Asp Thr Asn Met Glu Gin Val Pro Ala Thr Asn Asp Thr He 

335 340 345 

AAG CGC TTA GAA TCA AAA TTG TTG AAA AAT CAG GCA AAG CAA CAG 1080 
Lys Arg Leu Glu Ser Lys Leu Leu Lys Asn Gin Ala Lys Gin Gin 

350 355 360 

AGT GAA TCT GGA CGT TTA AGC TTG GGA GCC TCC CGT GGG AGC AGT 1125 
Ser Glu Ser Gly Arg Leu Ser Leu Gly Ala Ser Arg Gly Ser Ser 

365 370 375 

GTG GAG AGC TTG CCC CCA ACC TCT GAG GGC AAG AGG ATG AGT GCT 1170 
Val Glu Ser Leu Pro Pro Thr Ser Glu Gly Lys Arg Met Ser Ala 

380 385 390 

GAC ATG TCT GAA ATA GAA GCT AGG ATC GCC GCA ACC ACA GCC TAT 1215 
Asp Met Ser Glu He Glu Ala Arg He Ala Ala Thr Thr Ala Tyr 

395 400 405 
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TCC AAG CCT AAA CGG GGC CAC COT AAA ACT GCT.TCA TTT GGC AAC 1260 
Ser Lys Pro Lys Arg Gly His Arg Lys Thr Ala Ser Phe Gly Asn 

410 415 420 

ATT CTG GAT GTC CCT GAG ATC GTC ATA TCA GGC AAC GGA CAG CCA 1305 
He Leu Asp Val Pro Glu He Val He Ser Gly Asn Gly Gin Pro 

425 430 435 

AGA CGT AGA TCC ATC CAA GAC TTG ACT GTA ACT GGA ACA GAA CCT 1350 
Arg Arg Arg Ser He Gin Asp Leu Thr Val Thr Gly Thr Glu Pro 

440 445 450 

GGT CAG GTG AGC ACT AGG TCA TCC AGT CCC AGT GTC AGA ATG ATT 1395 
Gly Gin Val Ser Ser Arg Ser Ser Ser Pro Ser Val Arg Met He 

455 460 465 

ACT ACC TCA GGA CCA ACC TCA GAA AAG CCA ACT CGA AGT CAT CCA 1440 
Thr Thr Ser Gly Pro Thr Ser Glu Lys Pro Thr Arg Ser His Pro 

470 475 480 

TGG ACC CCT GAT GAT TCC ACA GAT ACC AAT GGA TCA GAT AAC TCC 1485 
Trp Thr Pro Asp Asp Ser Thr Asp Thr Asn Gly Ser Asp Asn Ser 

485 490 495 

ATC CCA ATG GCT TAT CTT ACA CTG GAT CAC CAA CTA CAG CAA GAA 1530 
He Pro Met Ala Tyr Leu Thr Leu Asp His Gin Leu Gin Gin Glu 

500 505 510 

CTA GTT GGA GAA CTG GAC CAG GAT GAA AAG GAC CAG CAA AAT ACA 1575 
Leu Val Ala Glu Leu Asp Gin Asp Glu Lys Asp Gin Gin Asn Thr 

515 520 525 

TCT CGC CTG GTA CAG GAA CAT AAA AAG CTT TTA GAT GAA AAC AAA 1620 
Ser Arg Leu Val Gin Glu His Lys Lys Leu Leu Asp Glu Asn Lys 

530 535 540 

GGC CTT TCT ACT TAG TAG CAG CAA TGC AAA AAA CAA CTA GAG GTC 1665 
Gly Leu Ser Thr Tyr Tyr Gin Gin Cys Lys Lys Gin Leu Glu Val 

545 550 555 

ATC AGA AGT CAG CAG CAG AAA CGA CAA GGC ACT TCA TGA 1704 
He Arg Ser Gin Gin Gin Lys Arg Gin Gly Thr Ser 

560 565 567 
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<210> 6 
<211> 30 

<212> nucleic acid 

<213> other nucleic acid (Synthesized primer) 
<400> 6 

TTCCAAGCTT ATGGCGGCGC AGAGGAGGAG 30 

<210> 7 
<211> 30 

<212> nucleic acid 

<213> other nucleic acid (Synthesized primer) 



<400> 7 

TCCGGAATTC CTACGGTGCT GTCACCACGC 



30 
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